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METHODS FOR ALTERING THE COLOR 
AND APPEARANCE OF HAIR 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This is a national stage application of PCT/US2013/ 
069136, filed internationally on Nov. 8, 2013, which claims 
priority to U.S. Provisional Application No. 61/724,901, 
filed on Nov. 9, 2012, both of which are hereby incorporated 
by reference in their entireties. 

BACKGROUND OF THE INVENTION 

Chemical treatments on human hair, Such as relaxers, 
straighteners, waves, perms, oxidative and direct dyes, high 
lights, lightening compositions and bleaches, are generally 
known to result in hair breakage and loss, dryness, rough 
ness and brittleness, and skin and/or scalp irritation. Such 
chemical treatments employ various reducing and oxidizing 
agents, alkalizing agents, and coloring agents that help 
re-shape, artificially color, decolorize, modify the color 
shade?tone, or enhance the appearance and color of hair. 
Often times, these chemical treatments are used with the 
application of heat and mechanical combing or brushing, 
which may contribute to adversely affecting the condition of 
the hair and the hair cuticle. 

Thus, conventional and customary practice by consumers 
and hair dressers is to have a waiting period of at least 24 
hours, preferably two weeks, in between two different 
chemical hair treatments in order to prevent or reduce 
irritation to the skin or scalp and the potential damage to hair 
caused by different chemical treatments within a short 
period of time, e.g., a few hours. 
One example of the problems encountered with succes 

sively chemically treating the hair is that such chemical 
treatments may prevent the hair's color or shade from being 
lightened, bleached, dyed or altered correctly after the 
chemical treatment, and therefore, prevent the consumer 
from achieving the desired lightening or shade? color effects, 
especially when the lightening, bleaching, coloration or 
color-altering step is conducted immediately after the 
chemical treatment. Thus, a waiting period of at least 24 
hours is generally recommended in order to reduce the 
chance of having a reaction between the different chemical 
treatments, for example, straightening then bleaching the 
hair, that could potentially result in an undesirable hair color 
or shade. 

In order to address the concerns mentioned above, meth 
ods and compositions have been proposed Such as those that 
involve the use of alternative ingredients and/or ingredients 
and compositions that are less harsh on hair and skin, 
including hair treatment regimens that may minimize the 
problems arising from Successive chemical treatments. 
However, there still exists a need to improve such methods 
and compositions in order to formulate color-altering prod 
ucts and hair treatment regimens or systems that allow the 
consumer to Successively chemically treat hair in a conve 
nient and efficient manner, which effectively alter the color 
of and/or re-shape the hair while minimizing the damage to 
the hair and other adverse effects to the consumer. 

BRIEF SUMMARY OF THE INVENTION 

The present disclosure is directed to methods and com 
positions for altering the appearance of hair. Exemplary 
methods comprise applying a pre-alkalizing composition to 
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2 
the hair, and Subsequently applying a color-altering compo 
sition to the hair. In at least certain exemplary embodiments, 
the methods and compositions described allow for Succes 
sive chemical treatments of the hair, while minimizing 
damage to the hair and/or skin (e.g. Scalp). 
By way of example, there is a need to provide methods 

and compositions that provide for hair to be chemically 
treated (e.g. straightened), and then Subsequently colored or 
lightened, while achieving a desired change in hair tone and 
minimizing damage to the hair. Lightening of the hair is 
typically evaluated by the tone height or level which 
describes the degree or level of lightening. The notion of 
“tone' is based on the classification of the natural shades, 
one tone separating each shade from the shade immediately 
following or preceding it, which is well known to hairstyling 
professionals. The tone heights or color levels range from 1 
(black) to 10 (light blond), one unit corresponding to one 
tone; thus, the higher the number, the lighter the shade. 

Accordingly, in various exemplary embodiments of the 
disclosure, the methods and compositions described allow 
one to achieve a desired level of color or color “lift” in tone, 
i.e. to a higher number, while minimizing damage to the hair 
and/or skin. In further exemplary embodiments, the methods 
and compositions described below allow one to deposit 
color onto hair with no or minimal lift in the color. 

Various exemplary methods according to the disclosure 
comprise: 

(a) applying onto the hair, a pre-alkalizing composition 
having a pH of from about 8 to about 14 to form 
pre-alkalized hair; 

(b) optionally, rinsing the hair; 
(c) optionally shampooing and rinsing the hair; 
(d) applying a color-altering composition onto the pre 

alkalized hair, wherein the color-altering composition 
comprises, in a cosmetically acceptable carrier, at least 
one oxidative dye intermediate chosen from ortho 
aminophenols, para aminophenols, ortho phenylenedi 
amines, para phenylenediamines, double bases, hetero 
cyclic bases, the acid addition salts thereof, and mix 
tures thereof; 
wherein the pH of the color-altering composition 

ranges from about 1 to about 7: 
(e) optionally, rinsing the hair, 
(f) applying a developer composition containing at least 

one oxidizing agent chosen from persulfates, perbo 
rates, percarbonates, their salts, and mixtures thereof 
onto the hair; 

(g) leaving the color-altering composition on the hair for 
a time period sufficient to achieve a desired color; and 

(h) optionally, rinsing the hair. 
In further embodiments, methods for minimizing damage 

to the hair during a process for altering the color of the hair 
are disclosed. Compositions useful for altering the appear 
ance of the hair, and for minimizing damage to the hair, are 
also disclosed. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory only, and are not restrictive of the 
invention as claimed. Other embodiments will be apparent 
to those skilled in the art from consideration of the speci 
fication and practice of the embodiments disclosed herein. It 
is intended that the specification and examples be considered 
as exemplary only, with the true scope and spirit of the 
invention being indicated by the claims. 

It is also to be understood that, while in various embodi 
ments described herein, steps of exemplary methods are 
recited in a particular order, it is intended that the disclosed 
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steps may be carried out in any order Such that the properties 
intrinsically associated with the methods are not, or are not 
substantially, adversely affected. 

DETAILED DESCRIPTION 

Exemplary embodiments of the disclosure comprise 
applying a pre-alkalizing composition to the hair, and Sub 
sequently applying a color-altering composition to the hair. 
Pre-Alkalizing Composition 

Various embodiments of the present invention provide for 
applying a pre-alkalizing composition to the hair in a first 
step of the methods described herein. By first applying a 
pre-alkalizing composition to the hair, the hair is in a 
pre-alkalized form prior to further chemical treatments. 
Without wishing to be bound by theory, it is believed that the 
pre-alkalizing step opens the hair cuticle, thereby rendering 
it more Susceptible to penetration by the Subsequently 
applied composition. This in turn is believed to render the 
hair coloring, straightening, relaxing, etc., process more 
efficient and less time-consuming, while minimizing dam 
age. 
The pre-alkalizing step may, for example, use an alkaline 

composition having a pH ranging from about 8 to about 14, 
such as about 8 to about 10.5, or about 8.5 to about 9.5. 
Acceptable alkaline compositions useful herein are known 
in the art. By way of example, any conventional base, 
whether alkaline hydroxide or non-hydroxide, may be cho 
Sen as the pre-alkalizing composition, so long as it results in 
the formation of a pre-alkalizing composition having the 
above-disclosed pH range. The precise amount of conven 
tional base used will depend on the specific base or bases 
chosen, which can be determined through routine experi 
mentation by those of ordinary skill in the art. The pre 
alkalizing composition may further comprise a cosmetically 
acceptable carrier. 
The pre-alkalizing composition may be employed in any 

Suitable form, so long as the hair, after application of the 
pre-alkalizing composition, has a pH that is alkaline. 
Examples include, but are not limited to, an alkaline sham 
poo, an alkaline conditioner, or an alkaline Solution in 
general. In further exemplary embodiments, the pre-alkal 
izing composition may be a chemical treatment composition 
that is alkaline and that causes a chemical reaction on the 
hair, Such as, for example, relaxing, straightening, waving, 
perming, lightening the color, and/or permanent, semi-per 
manent or demi-permanent coloring of the hair. In one 
exemplary embodiment, the pre-alkalizing composition is in 
the form of an alkaline shampoo which would facilitate both 
the pre-alkalizing and cleaning of the hair at the same time. 

In various exemplary embodiments, the pre-alkalizing 
composition may optionally comprise at least one auxiliary 
ingredient. Exemplary auxiliary ingredients useful in the 
pre-alkalizing composition according to various embodi 
ments of the disclosure include, but are not limited to, 
Surfactants, rheology-modifying agents, chelants, fatty Sub 
stances, ceramides, Substantive polymers (cationic and/or 
amphoteric), an anhydrous and/or inert liquid, alkoxyamino 
silicones, and silanes, as well as other components typically 
used in cosmetic compositions. Such as, for example, fra 
grances. 
The pre-alkalizing composition may be applied to the hair 

and remain in contact with the hair for a period of time 
sufficient to form pre-alkalized hair. For example, the pre 
alkalizing composition may be left on the hair for up to one 
hour, such as from about 5 minutes to about 50 minutes, 
from about 10 minutes to about 40 minutes, or from about 
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4 
15 minutes to about 30 minutes. In various exemplary 
embodiments, the pre-alkalizing composition may be left on 
the hair for up to about 20 minutes, such as up to about 15 
minutes, or up to about 10 minutes. 
Once the hair has been pre-alkalized, the pre-alkalizing 

composition may, optionally, be rinsed off the hair before 
further chemical treatment is applied. 

In various exemplary embodiments, after the hair has 
been pre-alkalized, and optionally the pre-alkalizing com 
position rinsed, the hair may optionally be shampooed and 
rinsed before further chemical treatment is applied. 
Color-Altering Composition 

In various embodiments according to the disclosure, a 
color-altering composition may be applied to the pre-alka 
lized hair. The color-altering composition may, in at least 
certain embodiments, be in a ready-to-use form. 
The color-altering composition may, in various embodi 

ments, be applied onto the hair within about 24 hours, such 
as less than 24 hours or less than 12 hours, after the 
pre-alkalizing step. In at least certain exemplary embodi 
ments, the color-altering composition may be applied to the 
hair within a few hours (e.g. about 1 to about 6 hours) or a 
few minutes (e.g. up to about 60 minutes) after the pre 
alkalizing step. 

According to various embodiments, the color-altering 
composition comprises, in a cosmetically acceptable carrier, 
at least one oxidative dye or dye precursor compound. 

Useful oxidative dyes and dye precursors include, by way 
of example only, aromatic diamines, polyhydric phenols, 
amino phenols, and derivatives of these compounds, such as, 
for example, N-substituted derivatives of the amines, and 
ethers of the phenols. 
By way of non-limiting example, oxidative dye precur 

sors may be chosen from ortho- or para-aminophenols, 
ortho- or para-phenylenediamines, double bases, heterocy 
clic bases, and the acid addition salts thereof. 

Exemplary para-phenylenediamines which may be cho 
sen include compounds of the general formula (XXIII) and 
their addition salts with an acid: 

wherein, in formula (XXIII): 
R8 represents a hydrogen atom, a C1-C4 alkyl radical, a 
C1-C4 monohydroxyalkyl radical, a C2-C4 polyhy 
droxyalkyl radical, a (C1-C4)alkoxy(C1-C4)alkyl radi 
cal, a C1-C4 alkyl radical Substituted by a nitrogenous 
group, a phenyl radical or a 4'-aminophenyl radical; 

R9 represents a hydrogen atom, a C1-C4 alkyl radical, a 
C1-C4 monohydroxyalkyl radical, a C2-C4 polyhy 
droxyalkyl radical, a (C1-C4)alkoxy(C1-C4)alkyl radi 
cal or a C1-C4 radical substituted by a nitrogenous 
group; 

R8 and R9 can also form, with the nitrogen atom which 
carries them, a 5- or 6-membered nitrogenous hetero 
cycle optionally Substituted by one or more alkyl, 
hydroxyl or ureido groups; 

R10 represents a hydrogen atom, a halogen atom, Such as 
a chlorine atom, a C1-C4 alkyl radical, a Sulpho radical, 
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a carboxyl radical, a C1-C4 monohydroxyalkyl radical, 
a C1-C4 hydroxyalkoxy radical, a C1-C4 acetylamino 
alkoxy radical, a C1-C4 meSylaminoalkoxy radical or 
C1-C4 carbamoylaminoalkoxy radicals; and 

R11 represents a hydrogen atom, a halogen atom or a 
C1-C4 alkyl radical. 

By way of example, among the nitrogenous groups in the 
above formula (XXIII), of the amino, mono (C1-C4)alky 
lamino, di (C1-C4) alkylamino, tri(C1-C4)alkylamino, 
monohydroxy(C1-C4) alkylamino, imidazolinium and 
ammonium radicals may be chosen. Exemplary para-phe 
nylenediamines of above formula (XXIII), include para 
phenylenediamine, para-toluylenediamine, 2-chloro-para 
phenylenediamine, 2,3-dimethyl-para-phenylenediamine, 
2,6-dimethyl-para-phenylenediamine, 2,6-diethyl-para-phe 
nylenediamine, 2,5-dimethyl-para-phenylenediamine, N.N- 
dimethyl-para-phenylenediamine, N,N-diethyl-para-phe 
nylenediamine, N,N-dipropyl-para-phenylenediamine, 
4-amino-N,N-diethyl-3-methylaniline, N,N-bis(beta-hy 
droxyethyl)-para-phenylenediamine, 4-N,N-bis(beta-hy 
droxyethyl)amino-2-methylaniline, 4-N,N-bis(beta-hy 
droxyethyl)amino-2-chloroaniline, 2-(beta-hydroxyethyl)- 
para-phenylenediamine, 2-fluoro-para-phenylenediamine, 
2-isopropyl-para-phenylenediamine, N-(beta-hydroxypro 
pyl)-para-phenylenediamine, 2-hydroxymethyl-para-phe 
nylenediamine, N,N-dimethyl-beta-methyl-para-phenylene 
diamine, N-ethyl-N-(beta-hydroxyethyl)-para 
phenylenediamine, N-(betagamma-dihydroxypropyl)-para 
phenylenediamine, N-(4-aminophenyl)-para 
phenylenediamine, N-phenyl-para-phenylenediamine, 
2-((beta-hydroxyethyloxy)-para-phenylenediamine, 
2-((beta-acetylaminoethyloxy)-para-phenylenediamine, 
N-(beta-methoxyethyl)-para-phenylenediamine, 2-methyl 
1-N-(beta-hydroxyethyl)-para-phenylenediamine and their 
addition salts with an acid. 

Exemplary ortho-phenylenediamines, include N1-(2-hy 
droxyethyl)-4-nitro-o-phenylenediamine, 4-methyl-o-phe 
nylenediamine, and 4-nitro-o-phenylenediamine and acid 
addition salts thereof. 
As used herein, the term “double bases' means com 

pounds comprising at least two aromatic nuclei having at 
least one of amino and hydroxyl groups. For example, 
double bases may be chosen from compounds of the formula 
(XXIV) and their addition salts with an acid: 

Z Z2 

R14 R15 N N 
RI-ii- Y R13 

21 2 

NR6R-17 NRSR-19 

wherein, in formula (XXIV): 
Z1 and Z2 may independently be chosen from a hydroxyl 

or —NH2 radical which can be substituted by a C1-C4 
alkyl radical or by a connecting arm Y: 

the connecting arm Y is chosen from a linear or branched 
alkylene chain comprising from 1 to 14 carbon atoms 
which can be interrupted or terminated by one or more 
nitrogenous groups and/or by one or more heteroatoms, 
Such as oxygen, Sulphur or nitrogen atoms, and which 
is optionally substituted by one or more hydroxyl or 
C1-C6 alkoxy radicals; 
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6 
R12 and R13 are independently chosen from a hydrogen 

or halogen atom, a C1-C4 alkyl radical, a C1-C4 
monohydroxyalkyl radical, a C2-C4 polyhydroxyalkyl 
radical, a C1-C4 aminoalkyl radical or a connecting 
arm Y: 

R14, R15, R16, R17, R18 and R19 are independently 
chosen from a hydrogen atom, a connecting arm Y or 
a C1-C4 alkyl radical; 

wherein compounds of formula (XXIV) only comprise a 
single connecting arm Y per molecule. 

In various embodiments, nitrogenous groups of the above 
formula (XXIV), may be chosen from amino, mono (C1-C4) 
alkylamino, di (C1-C4) alkylamino, tri(C1-C4)alkylamino, 
monohydroxy(C1-C4)alkylamino, imidazolinium and 
ammonium radicals. 

Nonlimiting examples of double bases include N,N'-bis 
(beta-hydroxyethyl)-N,N'-bis(4-aminophenyl)-1,3-di 
amino-propan-ol, N,N'-bis(beta-hydroxyethyl)-N,N'-bis(4- 
aminophenyl)ethylenediamine, N,N'-bis(beta 
aminophenyl)-tetramethylenediamine, N,N'-bis(4- 
hydroxyethyl)-N,N'-bis(4-aminophenyl) 
tetramethylenediamine, N,N'-bis(4-methylaminophenyl) 
tetramethylenediamine, N,N'-diethyl-N,N'-bis(4-amino-3'- 
methylphenyl)ethylenediamine, 1.8-bis(2.5- 
diaminophenoxy)-3,5-dioxaoctane, and their addition salts 
with an acid. 

Non-limiting examples of para-aminophenols which can 
be used in the context of the invention can be chosen in 
particular from the compounds corresponding to the follow 
ing formula (XXV): and their addition salts with an acid: 

OH 

R20 N 

> 2 R21 

NH2 

wherein, in formula (XXV): 
R20 is chosen from a hydrogen atom, a halogen atom, 

such as fluorine, a C1-C4 alkyl radical, a C1-C4 
monohydroxyalkyl radical, a (C1-C4)alkoxy(C1-C4) 
alkyl radical, a C1-C4 aminoalkyl radical or a hydroxy 
(C1-C4)alkylamino-(C1-C4)alkyl radical, and 

R21 is chosen from a hydrogen atom, a halogen atom, 
such as fluorine, a C1-C4 alkyl radical, a C1-C4 
monohydroxyalkyl radical, a C2-C4 polyhydroxyalkyl 
radical, a C1-C4 aminoalkyl radical, a C1-C4 cyano 
alkyl radical or a (C1-C4) alkoxy(C1-C4) alkyl radical. 

By way of example only, para-aminophenol, 4-amino-3- 
methylphenol, 4-amino-3-fluorophenol, 4-amino-3-hy 
droxymethylphenol, 4-amino-2-methylphenol, 4-amino-2- 
hydroxymethyl phenol, 4-amino-2-methoxymethylphenol, 
4-amino-2-aminomethylphenol, 4-amino-2-(beta-hydroxy 
ethylaminomethyl)phenol, N-methyl-para-aminophenol, 
and the acid addition salts thereof may be chosen. 

Exemplary ortho-aminophenols may be chosen from 
2-aminophenol, 2-amino-1-hydroxy-5-methylbenzene, 
2-amino-1-hydroxy-6-methylbenzene, 5-acetamido-2- 
aminophenol, and the acid addition salts thereof. 

Exemplary heterocyclic bases may be chosen from pyri 
dine derivatives, pyrimidine derivatives, pyrazole deriva 
tives, pyrazolinone derivatives, and the acid addition salts 
thereof. 



US 9,474,700 B2 
7 

Non-limiting examples of pyridine derivatives include, 
for example, those disclosed in GB1026978 and 
GB1153196, both incorporated by reference herein, such as 
2,5-diaminopyridine, 2-(4-methoxyphenyl)amino-3-amin 
opyridine, 2,3-diamino-6-methoxypyridine, 2-(beta 
methoxyethyl)amino-3-amino-6 methoxypyridine, 3,4-di 
aminopyridine, and the acid addition salts thereof. 

Non-limiting examples of pyrimidine derivatives include, 
for example, those described in DE 2 359 399, JP 
63-169571, JP 91-10659 and WO 96/15765, all incorporated 
by reference herein, such as 2.4.5,6-tetra-aminopyrimidine, 
4-hydroxy-2,5,6-triaminopyrimidine, 2-hydroxy-4,5,6-tri 
amino-pyrimidine, 2,4-dihydroxy-5,6-diaminopyrimidine, 
2.5,6-triaminopyrimidine, and the pyrazolopyrimidine 
derivatives, such as those mentioned in French Application 
FRA-2 750 048 and among which may be mentioned 
pyrazolo 1.5-alpyrimidine-3,7-diamine; 2,5-dimethylpyra 
Zolo 1.5-alpyrimidine-3, 7-diamine; pyrazolo 1.5-alpyrimi 
dine-3,5-diamine; 2,7-dimethylpyrazolo 1.5-apyrimidine 
3,5-diamine; 3-aminopyrazolo 1.5-alpyrimidin-7-01; 
3-aminopyrazolo 1.5-alpyrimidin-5-01; 2-(3-aminopyra 
Zolo 1.5-alpyrimidin-7-ylamino)ethanol: 2-(7-aminopyra 
Zolo 1.5-alpyrimidin-3-ylamino)ethanol: 2-(3-aminopyra 
Zolo 1.5-alpyrimidin-7-yl)(2-hydroxyethyl)aminoethanol: 
2-(7-aminopyrazolo 1.5-alpyrimidin-3-yl)(2-hydroxy 
ethyl)aminoethanol; 5,6-dimethyl-pyrazolo 1.5-alpyrimi 
dine-3,7-diamine; 2,6-dimethylpyrazolo 1.5-apyrimidine 
3,7-diamine; 2.5.N7.N7-tetramethylpyrazolo 1.5-a 
pyrimidine-3,7-diamine; 3-amino-5-methyl-7- 
(imidazolylpropylamino)pyrazolo 1.5-alpyrimidine; and 
their addition salts and their tautomeric forms, when there 
exists a tautomeric equilibrium, and their addition salts with 
an acid. 

Non-limiting examples of pyrazole and pyrazolinone 
derivatives include the compounds described in DE 3,843, 
892, DE 4,133,957, WO 94/08969, WO 94/08970, FR-A- 
2,733,749, and DE 19543988, all of which are incorporated 
by reference herein, Such as 4.5-diamino-1-methyl-pyrazole, 
3,4-diaminopyrazole, 4.5-diamino-1-(4-chlorobenzyl)pyra 
Zole, 4.5-diamino-1,3-dimethylpyrazole, 4.5-diamino-3- 
methyl-1-phenylpyrazole, 4,5-diamino-1-methyl-3-phe 
nylpyrazole, 4-amino-1,3-dimethyl-5-hydrazinopyrazole, 
1-benzyl-4,5-diamino-3-methylpyrazole, 4,5-diamino-3- 
tert-butyl-1-methylpyrazole, 4,5-diamino-1-tert-butyl-3- 
methylpyrazole, 4,5-diamino-1-(beta-hydroxyethyl)-3- 
methylpyrazole, 4,5-diamino-1-(beta-hydroxyethyl) 
pyrazole, 4,5-diamino-1-ethyl-3-methylpyrazole, 4.5- 
diamino-1-ethyl-3-(4-methoxyphenyl) pyrazole, 4.5- 
diamino-1-ethyl-3-hydroxymethylpyrazole, 4,5-diamino-3- 
hydroxymethyl-1-methylpyrazole, 4,5-diamino-3- 
hydroxymethyl-1-isopropylpyrazole, 4,5-diamino-3- 
methyl-1-isopropylpyrazole, 4-amino-5-(2-aminoethyl) 
amino-1,3-dimethyl-pyrazole, 3,4,5-triaminopyrazole, 
1-methyl-3,4,5-triaminopyrazole, 3,5-diamino-1-methyl-4- 
methylaminopyrazole, 3,5-diamino-4-(p-hydroxyethyl) 
amino-1-methylpyrazole, 2-(4.5-diamino-1H-pyrazol-1-yl), 
HSO, 2.3-diamino-6,7-dihydro-1H,5H-pyrazolo 1.2-Z 
pyrazol-1-one, 1-methyl-3-phenyl-2-pyrazolinone, and the 
acid addition salts thereof. 
The at least one oxidation dye precursor may be present 

in an amount ranging from, for example, about 0.0001% to 
about 12%, such as from about 0.0001% to about 8.0%, or 
from about 0.005% to about 5% by weight, based on the 
total weight of the composition. 

The color-altering composition may further comprise 
coupler compounds. Exemplary couplers include those con 
ventionally used in oxidation dye compositions, that is to 
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8 
say, meta-aminophenols, meta-phenylenediamines and 
meta-diphenols, naphthols, mono- or polyhydroxylated 
naphthalene derivatives, and heterocyclic couplers such as, 
for example, indole derivatives, indoline derivatives, sesa 
mol and its derivatives, pyridine derivatives, pyrazolotriaz 
ole derivatives, pyrazolones, indazoles, benzimidazoles, 
benzothiazoles, benzoxazoles, 1,3-benzodioxoles, quino 
lines, benzomorpholine derivatives, pyrazoloazole deriva 
tives, pyrroloazole derivatives, imidazoloazole derivatives, 
pyrazolopyrimidine derivatives, pyrazoline-3,5-dione 
derivatives, pyrrolo3.2-dioxazole derivatives, pyrazolo3. 
4-dthiazole derivatives, thiazoloazole S-oxide derivatives, 
thiazoloazole S.S.-dioxide derivatives, and the acid addition 
salts thereof. 
By way of example, those of formula IV: 

wherein R1 is unsubstituted hydroxy or amino, or hydroxy 
or amino substituted with one or more C1-6 hydroxyalkyl 
groups, R3 and R5 are each independently hydrogen, 
hydroxy, amino, or amino substituted with C1-6 alkyl, C1-6 
alkoxy, or C1-6 hydroxyalkyl group; and R2, R4, and R6 are 
each independently hydrogen, C1-6 alkoxy, C1-6 hydroxy 
alkyl, or C1-6 alkyl, or R3 and R4 together may form a 
methylenedioxy or ethylenedioxy group. 

Examples of Such compounds include meta-derivatives 
Such as phenols, meta-aminophenols, meta-phenylenedi 
amines, and the like, which may be unsubstituted, or Sub 
stituted on the amino group or benzene ring with alkyl, 
hydroxyalkyl, alkylamino groups, and the like. Suitable 
couplers include m-aminophenol. 2,4-diaminotoluene, 
4-amino, 2-hydroxytoluene, phenyl methyl pyrazolone, 3,4- 
methylenedioxyphenol, 3.4-methylenedioxy-1-(beta-hy 
droxyethyl)aminobenzene, 1-methoxy-2-amino-4-(beta 
hydroxyethyl)aminobenzene, 1-hydroxy-3- 
(dimethylamino)benzene, 6-methyl-1-hydroxy-3 (beta 
hydroxyethyl)aminobenzene, 2,4-dichloro-1-hydroxy-3- 
aminobenzene, 1-hydroxy-3-(diethylamino)benzene, 
1-hydroxy-2-methyl-3-aminobenzene, 2-chloro-6-methyl-1- 
hydroxy-3-aminobenzene, 1,3-diaminobenzene, 6-methoxy 
1,3-diaminobenzene, 6-hydroxyethoxy-1,3-diaminoben 
Zene, 6-methoxy-5-ethyl-1,3-diaminobenzene, 6-ethoxy-1, 
3-diaminobenzene, 1-bis(beta-hydroxyethyl)amino-3- 
aminobenzene, 2-methyl-1,3-diaminobenzene, 6-methoxy 
1-amino-3-(beta-hydroxyethyl)amino-benzene, 6-(beta 
aminoethoxy)-1,3-diaminobenzene, 6-(beta 
hydroxyethoxy)-1-amino-3-(methylamino)benzene, 
6-carboxymethoxy-1,3-diaminobenzene, 6-ethoxy-1-bis 
(beta-hydroxyethyl)amino-3-aminobenzene, 6-hydroxy 
ethyl-1,3-diaminobenzene, 1-hydroxy-2-isopropyl-5-meth 
ylbenzene, 1,3-dihydroxybenzene, 2-chloro-1,3- 
dihydroxybenzene, 2-methyl-1,3-dihydroxybenzene, 
4-chloro-1,3-dihydroxybenzene, 5,6-dichloro-2-methyl-1,3- 
dihydroxybenzene, 1-hydroxy-3-amino-benzene, 1-hy 
droxy-3-(carbamoylmethylamino)benzene, 6-hydroxyben 
Zomorpholine, 4-methyl-2,6-dihydroxypyridine, 2.6- 
dihydroxypyridine, 2,6-diaminopyridine, 
6-aminobenzomorpholine, 1-phenyl-3-methyl-5-pyra 
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Zolone, 1-hydroxynaphthalene, 1,7-dihydroxynaphthalene, 
1.5-dihydroxynaphthalene, 5-amino-2-methyl phenol, 4-hy 
droxyindole, 4-hydroxyindoline, 6-hydroxyindole, 6-hy 
droxyindoline, 2,4-diamionphenoxyethanol, and mixtures 
thereof. 

Other couplers may be chosen, for example, from 2,4- 
diamino-1-(beta-hydroxyethyloxy)benzene, 2-methyl-5- 
aminophenol, 5-N-(beta.-hydroxyethyl)amino-2-methyl 
phenol, 3-aminophenol. 1,3-dihydroxybenzene, 1.3- 
dihydroxy-2-methylbenzene, 4-chloro-1,3- 
dihydroxybenzene, 2,4-diamino 1-(...beta.-hydroxyethyloxy) 
benzene, 2-amino-4-(..beta.-hydroxyethylamino)-1- 
methoxybenzene, 1,3-diaminobenzene, 1,3-bis(2,4- 
diaminophenoxy)propane, Sesamol, 1-amino-2-methoxy-4, 
5-methylenedioxybenzene, ..alpha.-naphthol, 
6-hydroxyindole, 4-hydroxyindole, 4-hydroxy-N-methylin 
dole, 6-hydroxyindoline, 2,6-dihydroxy-4-methylpyridine, 
1H-3-methylpyrazol-5-one, 1-phenyl-3-methylpyrazol-5- 
one, 2-amino-3-hydroxypyridine, 3,6-dimethylpyrazolo3. 
2-c-1,2,4-triazole, 2,6-dimethylpyrazolo 1.5-b-1,2,4-triaz 
ole, 6-methyl pyrazolo 1.5-abenzimidazole, and the acid 
addition salts thereof. 

Exemplary couplers include resorcinol, 1-naphthol, 
2-methylresorcinol, 4-amino-2-hydroxy toluene, m-amino 
phenol. 2,4-diaminophenoxyethanol, phenyl methyl pyra 
Zolone, hydroxybenzomorpholine, 2-methyl-5-hydroxy 
etyylaminophenol, 6-hydroxyindole, 2-amino-3- 
hydroxypyridine, 5-amino-6-chloro-o-cresol, 
4-chlororesorcinol, their salts, and mixtures thereof. 

Optionally, these couplers may be present in amounts 
ranging from 0.0001% to 12% by weight; such as from 
0.001% to 8% by weight, based on the total weight of the 
color base composition. 

In general, the acid addition salts of the oxidation bases 
and couplers may be chosen from hydrochlorides, hydro 
bromides, Sulphates, tartrates, lactates, and acetates. 

The color base composition of the invention can also 
comprise at least one solvent chosen from water, organic 
solvents and mixtures thereof. 

Optionally, the color base composition of the present 
invention comprises at least 5% by weight, such as at least 
20% by weight, at least 30% by weight of water, based on 
the total weight of said color base composition. 

According to an exemplary embodiment, the color base 
composition comprises water and at least one co-solvent 
chosen from organic solvents. 

Optional organic solvents include alcohols, such as etha 
nol, isopropyl alcohol, benzyl alcohol and phenyl ethyl 
alcohol; glycols and glycol ethers, such as propylene glycol, 
hexylene glycol, ethylene glycol monomethyl, monoethyl or 
monobutyl ether, propylene glycol and its ethers, such as 
propylene glycol monomethyl ether, butylene glycol, dipro 
pylene glycol, and also diethylene glycol alkyl ethers, such 
as diethylene glycol monoethyl ether and monobutyl ether; 
hydrocarbons such as straight chain hydrocarbons, mineral 
oil, polybutene, hydrogenated polyisobutene, hydrogenated 
polydecene, polydecene, squalene, petrolatum and isoparaf 
fins; and mixtures, thereof. 
The at least one co-solvent may be present in an amount 

ranging from about 1% to about 30% by weight, such as 
from about 2% to about 20% by weight, relative to the total 
weight of the color base composition. 

Optionally, the color base composition of the present 
invention has a pH ranging from 2 to 12, Such as from 3 to 
11, or from 6 to 10. 

If necessary, Suitable pH adjusters may be used to obtain 
the above-disclosed pH values. Examples of suitable pH 
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10 
adjusters include, but are not limited to, monoethanolamine, 
ammonium hydroxide, Sodium hydroxide, arginine, amin 
omethyl propanol. 
The color base composition of the invention can also 

optionally contain other types of colorants. Suitable hair 
colorants include, but are not limited to, pigments, lipo 
soluble dyes, direct dyes, nacreous pigments, pearling 
agents, leuco dyes, optical lightening colorants, natural 
colorants and optically-variable pigments. 

Representative liposoluble dyes which may be used 
according to the present invention include Sudan Red, DC 
Red 17, DC Green 6, beta.-carotene, soybean oil, Sudan 
Brown, DC Yellow 11, DC Violet 2, DC Orange 5, DC Blue 
No. 14, annatto, and quinoline yellow. The liposoluble dyes, 
when present, may have a concentration ranging up to 20% 
by weight of the total weight of the color base composition, 
such as from 0.0001% to 6% by weight. 
The nacreous pigments which may be used according to 

the present invention may be chosen from white nacreous 
pigments such as mica coated with titanium or with bismuth 
oxychloride, colored nacreous pigments such as titanium 
mica with iron oxides, titanium mica with ferric blue or 
chromium oxide, titanium mica with an organic pigment 
chosen from those mentioned above, and nacreous pigments 
based on bismuth oxychloride. The nacreous pigments, if 
present, may be present in the color base composition in a 
concentration ranging up to 50% by weight of the total 
weight of the color base composition, such as from 0.1% to 
20%, or from 0.1% to 15%. 
The pigments, which may be used according to the 

present invention, may be chosen from white, colored, 
inorganic, organic, polymeric, nonpolymeric, coated and 
uncoated pigments. Representative examples of mineral 
pigments include titanium dioxide, optionally Surface 
treated, Zirconium oxide, Zinc oxide, cerium oxide, iron 
oxides, chromium oxides, manganese violet, ultramarine 
blue, chromium hydrate, silica, ferric blue, and mixtures 
thereof. Representative examples of organic pigments 
include carbon black, pigments of D & C type, and lakes 
based on cochineal carmine, barium, strontium, calcium, and 
aluminum. Other examples of pigments are ultramarines, 
HC Blue No. 14, Ext. Yellow 7, Yellow 10 Lake, and acid 
violet 43. 

If present, the pigments may be present in the composition 
in a concentration ranging up to 50% by weight of the total 
weight of the color base composition, such as from 0.5% to 
40%, and further such as from 2% to 30%. 
A direct dye is a colored Substance that does not require 

the use of an oxidizing agent in order to reveal its color. 
Suitable direct dyes which may be used according to the 
present invention may be chosen from acidic (anionic), basic 
(cationic), and neutral dyes. 

"Acidic dye' is generally intended to mean a dye con 
taining at least one COOH, SOH, POH, or POH group, 
it being possible for said groups to exist in the form of salts. 
“Salts' is generally intended to mean salts of metals (for 
example, alkali metals or alkaline earth metals), salts of an 
organic amine that is optionally hydroxylated. Such dyes are 
also referred to as anionic dyes. 
The acidic dyes that can be used in the context of this 

invention can be chosen from acidic nitro dyes, acidic azo 
dyes, acidic amine dyes, acidic triarylmethane dyes, acidic 
quinone dyes, acidic indo-amine dyes and acidic natural 
dyes, and mixtures thereof. 

“Basic dyes' is generally intended to mean a dye that has 
at least one group bearing a positive charge. Such as an 
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ammonium group or a quaternized nitrogen atom in a ring. 
Such dyes are also referred to as cationic dyes. 
The basic dyes that can be used in the context of this 

invention can be chosen from nitrobenzene dyes, azo dyes, 
aZomethine dyes, methine dyes, tetraazapentamethine dyes, 
anthraquinone dyes, naphthoguinone dyes, benzoquinone 
dyes, phenothiazine dyes, indigoid dyes, Xanthene dyes, 
phenanthridine dyes, phthalocyanin dyes, triarylamethane 
derived dyes and basic natural dyes, and mixtures thereof. 

For example, the direct dyes may be present in amounts 
ranging from 0.001% to 30% by weight, exemplary from 
0.01% to 20% by weight, such as from 0.1% to 10% by 
weight, based on the total weight of the color base compo 
sition. 

Exemplary leuco dyes include those disclosed in US 
Patent Application Publication No. 20040194231, the entire 
contents of which are hereby incorporated by reference. 
Leuco dyes are usually only slightly colored or are not 
colored at all and can be converted by simple oxidation in air 
or in the presence of an oxidizing agent into a triheteroyl 
methane compound. Examples of leuco dyes and corre 
sponding triheteroylmethane compounds include 1H-Benzo 
Liquinolizinium, 9-bis(2,3,6,7-tetrahydro-1H,5H-benzo 
ij-quinolizin-9-yl)methylene-2,3-5,6,7,9-hexahydro 
chloride; 5H-Benzoalcarbazolium, 11-ethyl-5-(11-ethyl 
11 H-benzoalcarbazol-5-yl)(1-ethyl-1,2,3,4-tetrahyd-ro-5- 
quinolinyl)methylene-, Pyrrolo3.2.1-iquinolinium, 8-bis 
(1,2,5,6-tetrahydro-4H-pyrrolo-3.2.1-iquinolin-8-yl) 
methylene-1-2,4,5,6,8-hexahydro-: Tri(9-ethy-9H 
carbazol-3-yl)methane; bis(6-Chloro-9-ethy-9H-carbazol-3- 
yl)-(9-ethy-9H-carbazol-3-yl)methane; bis(1-(4-sulfo 
butyl)-2,3,4,6-tetrahydro-quinolinium)-pyrid-4-yl-methane: 
bis(1-ethyl-2-methyl-1H-indol-3-yl)-(9-ethy-9H-carbazol 
3-yl)methane: Tri(7-ethyl-7H-benzoccarbazol-10-yl) 
methane; bis((6-dimethylamino-3-methyl-1H-indol-2-yl)-2- 
furylmethane; bis((6-dimethylamino-3-methyl-1H-indol-2- 
yl)-(pyrid-4-yl)methane; bis(1-ethyl-2-methyl-1H-indol-3- 
yl)-2-thienylmethane: 3-(1-ethyl-2-methyl-1H-indol-3-yl)- 
(9-ethy-9H-carbazol-3-yl)methylene-1-ethyl-2-methyl-3H 
indolium; and 3-(1-ethyl-2-methyl-1H-indol-3-yl)-2- 
thienyl)methylene-1-ethyl-2-methyl-3H-indolium. 

Exemplary optical lightening colorants include those dis 
closed in US Patent Application Publication No. 
US20040205905, the entire contents of which are hereby 
incorporated by reference. 

Exemplary natural colorants include those disclosed in 
US Patent Application Publication No. US20030159221, the 
entire contents of which are hereby incorporated by refer 
ence. For the purposes of the invention, the expression 
“natural colorant’ means compounds that exist in nature, 
whether they have been obtained by extraction or repro 
duced chemically. Examples of natural direct dyes that may 
be used according to the invention include lawsone, juglone, 
alizarin, purpurin, carminic acid, kermesic acid, purpurogal 
lin, protocatechaldehyde, indigo, isatin, curcumin, spinu 
losin and apigenidin. It is also possible to use extracts or 
decoctions containing these natural dyes and especially 
henna-based poultices or extracts. 

The color-altering composition may optionally further 
comprise at least one lift-enhancing agent. Lift-enhancing 
agents that may be useful in the color-altering composition 
include those that are capable of generating ammonia. By 
way of example only, lift-enhancing agents may be chosen 
from ammonium salts, amino acids, and urea and derivatives 
thereof. 

Exemplary ammonium salts may be chosen from ammo 
nium chloride, ammonium Sulphate, ammonium nitrate, 
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12 
ammonium phosphate, ammonium acetate, ammonium car 
bonate, ammonium hydrogen carbonate, ammonium car 
bamate, and mixtures thereof. 

Quaternary ammonium or diammonium salts may option 
ally be used. By way of example only, those described in 
US2005071933, incorporated by reference herein, may be 
chosen, Such as, for example, those of the general formula 
(XXI): 

wherein, in formula (XXI): 
R1 and R4, may independently be chosen from saturated 

or unsaturated, linear or branched, aliphatic hydrocar 
bon radicals comprising from 1 to about 30 carbon 
atoms, or an alkoxy, alkoxycarbonylalkyl, polyoxy 
alkylene, alkylamido, alkylamidoalkyl, hydroxyalkyl, 
aromatic, aryl or alkylaryl radical comprising from 
about 12 to about 30 carbon atoms, with at least one 
radical among R1, R2, R3 and R4 denoting a radical 
comprising from 8 to 30 carbon atoms; and 

X is an anion chosen from the group comprising halides, 
phosphates, acetates, lactates and alkyl Sulphates; 

and/or general formula (XXII): 

R7 R9 --- 

r--can--" 
R8 R10 

wherein, in formula (XXII): 
R6 denotes an aliphatic radical comprising from about 16 

to 30 carbon atoms, 
R7, R8, R9, R10 and R11 are independently chosen from 

hydrogen or an alkyl radical comprising from 1 to 4 
carbon atoms, and 

X is an anion chosen from the group comprising halides, 
acetates, phosphates and Sulphates. 

Quaternary ammonium and diammonium salts include, 
for example, distearyldimethylammonium chloride, cetylt 
rimethylammonium chloride, behenyltrimethylammonium 
chloride, oleocetyldimethylhydroxyethylammonium chlo 
ride, Stearamidopropyldimethyl (myristyl acetate) ammo 
nium chloride, di(C-C alkyl)(C-C alkyl)hydroxy(C- 
Calkyl)ammonium salt, such as dialkyldimethylammonium 
or alkyltrimethylammonium salt in which the alkyl radical 
comprises 12 to 22 carbon atoms, and propanetallow diam 
monium dichloride. 

Imidazolium salts may also be used. Such as, for example, 
the product sold as REWOQUAT W 7500 by the company 
REWO. 
As examples of amino acids that may be chosen, mention 

may be made of aspartic acid, glutamic acid, alanine, 
arginine, ornithine, citrulline, asparagine, carnitine, cyste 
ine, glutamine, glycine, histidine, lysine, isoleucine, leucine, 
methionine, N-phenylalanine, proline, serine, taurine, threo 
nine, tryptophan, tyrosine and valine. 

In various embodiments, the at least one lift-enhancing 
agent may be present in an amount ranging from about 
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0.01% to about 10% by weight, such as from about 0.05% 
to about 5% by weight, based on the total weight of the 
composition. 

Additional auxiliary ingredients may be added to the 
color-altering composition. Exemplary auxiliary ingredients 
useful in the color-altering composition according to various 
embodiments of the disclosure include, but are not limited 
to, rheology-modifying agents, bleach activators and co 
bleach activators, chelants, fatty Substances, ceramides, 
alkoxyaminosilicones, and silanes, and lift-enhancing agents 
chosen from metal catalyst compounds. 
The color-altering composition may also contain acid and 

alkali pH adjusters, which are well known in the art in the 
cosmetic treatment of keratin fibers, such as hair. Such pH 
adjusters include, but are not limited to, sodium metasilicate, 
silicate compounds, citric acid, ascorbic acid, and carbonate 
compounds. 

In at least certain embodiments, the color-altering com 
position has an acidic pH. As such, the color-altering com 
position may further comprise pH adjusters. The pH adjust 
ers may, in various embodiments, be present in the color 
altering composition in an amount effective to provide the 
color-altering composition with a pH of not greater than 7. 
Such as a pH ranging from about 1 to about 7, from about 2 
to about 6, or from about 3 to about 5. By way of example, 
the amount of pH adjuster may be present, in various 
embodiments, in an amount of at least about 0.01%, such as 
at least about 0.1%, at least about 0.2%, or at least about 
O.5%. 
The color-altering composition may be left on the hair for 

a period of time sufficient to achieve the desired alteration in 
hair tone/color. For example, the color-altering composition 
may be left on the hair for up to one hour, such as from about 
3 minutes to about 45 minutes, from about 5 minutes to 
about 30 minutes, or from about 10 minutes to about 20 
minutes. In further embodiments, the color-altering compo 
sition may be left on the hair for a period up to about 30 
minutes, such as, for example, from about 1 to about 30 
minutes, about 1 to about 10 minutes, or about 1 to about 5 
minutes. One skilled in the art will, by considering various 
factors such as the starting and desired color of the hair, be 
able to determine an appropriate amount of time to leave the 
color-altering composition on the hair in order to achieve the 
desired alternation in hair color. 

If desired, the color-altering composition may, optionally, 
be rinsed off the hair. 
Developer Composition 
The developer composition of the invention comprises, in 

a medium Suitable for dyeing, at least one oxidizing agent 
present in an amount Sufficient to develop a coloration. The 
oxidizing agents may be, for example, chosen from persul 
fates, perborates, percarbonates, their salts, and mixtures 
thereof. 

Exemplary persulfates are monopersulfates such as, for 
example, potassium persulfate, Sodium persulfate, ammo 
nium persulfate, as well as mixtures thereof. Further exem 
plary oxidizing agents include potassium persulfate, sodium 
persulfate and mixtures thereof. 
The at least one oxidizing agent may be present in an 

amount Sufficient to generate color in the hair without 
destroying the oxidative dye precursors which have 
migrated into the hair prior to completion of the hair dyeing 
process to the desired color/shade. In general, the at least one 
oxidizing agent will be present in an amount of at least 1% 
by weight, based on the total weight of the developer 
composition. In at least certain embodiments, the at least one 
oxidizing agent is present in an amount ranging from 1% by 
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14 
weight to 80% by weight, such as from 5% by weight to 75% 
by weight, based on the total weight of the developer 
composition. 

Similarly, the developer composition may be applied onto 
the hair for a period of time sufficient to generate color in the 
hair. In general, the developer composition is applied onto 
the hair for a period of from 1 to 20 minutes, such as from 
1 to 10 minutes, for example from 1 to 5 minutes. 
According to one embodiment of the invention, the devel 

oper composition is Substantially anhydrous. The term "sub 
stantially anhydrous' means that the developer composition 
is either completely free of water or contains no appreciable 
amount of water, Such as no more than 1% by weight, or no 
more than 0.5% by weight, based on the weight of the 
developer composition. 

According to a particularly preferred embodiment of the 
invention, the developer composition is totally anhydrous, 
that is to say it does not contain water at all. 
The developer composition can contain at least one sol 

vent, chosen from water, organic solvents, and mixtures 
thereof. When the developer composition is substantially 
anhydrous or totally anhydrous, the at least one solvent is 
chosen from organic Solvents. Suitable organic solvents 
include, for example, ethanol, isopropyl alcohol, benzyl 
alcohol, phenyl ethyl alcohol, glycols and glycol ethers, 
Such as propylene glycol, hexylene glycol, ethylene glycol 
monomethyl, monoethyl or monobutyl ether, propylene gly 
col and its ethers. Such as propylene glycol monomethyl 
ether, butylene glycol, dipropylene glycol, diethylene glycol 
alkyl ethers, such as diethylene glycol monoethyl ether and 
monobutyl ether, hydrocarbons such as straight chain hydro 
carbons, mineral oil, polybutene, hydrogenated poly 
isobutene, hydrogenated polydecene, polydecene, squalane, 
petrolatum isoparaffins, and mixtures, thereof. 
The at least one solvent may, for example, be present in 

an amount ranging from 0.5% to 70% by weight, such as 
from 2% to 60% by weight, preferably from 5 to 50% by 
weight, relative to the total weight of the developer com 
position. 
The developer composition may be in the form of a 

powder, gel, liquid, foam, lotion, cream, mousse, shampoo, 
and emulsion. For example, it may be in the form of a 
shampoo:activator mix, in a ratio of about 80:20, 85:15, 
90:10, or about 92:8. 

It should be noted that the use of a catalyst during the 
oxidation of the oxidative dye precursor Such as, for 
example, cupric or ferrous salt, is not necessary in order to 
achieve a desired color/shade. Thus, according to a preferred 
embodiment of the present invention, the color base com 
position and the developer composition of the present inven 
tion are substantially free of an oxidation catalyst, i.e., Such 
catalyst is present in a less than catalytically effective 
amount in the color base and developer compositions. As 
used herein, “oxidation catalyst” refers to transition metal 
cations that can aid in the oxidation of certain dye precur 
sors, such as cupric and ferrous ions. 

According to an exemplary embodiment, the color base 
composition and the developer composition are each totally 
free of cupric ions and of ferrous ions. According to one 
embodiment, the color base composition and the developer 
composition do not contain any, or contain Substantially no. 
peroxide, such as hydrogen peroxide (H2O2). Peroxides, 
Such as hydrogen peroxide, are known in the art as poten 
tially damaging to the hair fibers, particularly when left in 
contact with the fibers for extended periods of time during 
dyeing processes. It would therefore be advantageous to 
provide a dyeing process that does not employ peroxides, for 
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instance, a dyeing process wherein the developer is not 
chosen from peroxides, such as hydrogen peroxide. 
The pH of the developer composition can range from 2 to 

12, such as from 6 to 11, and it may be adjusted to the 
desired value using basifying/alkalizing agents that are well 
known in the art in the dyeing of keratin fibers. 
The developer composition may, in various embodiments, 

be applied to the hair within a time period of less than about 
2 hours after application of the color-altering composition, 
such as less than about 1 hour, less than about 30 minutes, 
less than about 20 minutes, less then about 10 minutes, or 
less than about 5 minutes. 
The developer composition, Such as the shampoo:activa 

tor mix, can be applied to the hair for up to 60 minutes, such 
as up to 45 minutes, up to 30 minutes, up to 15 minutes, up 
to 10 minutes, up to 5 minutes, or up to 3 minutes, until the 
desired hair color is achieved. 
Once the desired hair color is achieved, the composition 

may optionally be rinsed off. 
Post-Treatment Composition 

Optionally, in at least Some exemplary embodiments, a 
post-treatment composition may be applied to the hair. The 
post-treatment step may be performed at any time Subse 
quent to the pre-alkalizing and color-altering steps. 
The post-treatment composition may be any composition 

for treating hair, and may include, for example, a condition 
ing composition, a permanent waving composition, a 
straightening composition, and/or a composition for color 
ing the hair. The post-treatment composition may be in any 
form, Such as, for example, the form of a shampoo, a rinse 
conditioner, a non-rinse conditioner, or a leave-on treatment 
composition. 

In at least one exemplary embodiment, the post-treatment 
composition may be chosen from a surfactant-based com 
position. The Surfactant-based composition may contain at 
least one surfactant chosen from anionic, amphoteric, non 
ionic, Zwitterionic, and cationic Surfactants, and mixtures 
thereof. The exemplary Surfactant-based composition may 
also comprise a cosmetically acceptable carrier. 
The at least one Surfactant in the Surfactant-based com 

position may be present in an amount ranging from about 
0.01% to about 40%, such as from about 0.05% to about 
30%, relative to the total weight of the surfactant-based 
composition. 

In various exemplary embodiments, the post-treatment 
composition may optionally further comprise at least one 
auxiliary ingredient. Exemplary auxiliary ingredients that 
may be useful in the post-treatment composition according 
to various embodiments of the disclosure include, but are not 
limited to, rheology-modifying agents, chelants, fatty Sub 
stances, ceramides, alkoxyaminosilicones, and silanes. 
Cosmetically Acceptable Carrier 

Cosmetically acceptable carriers useful according to vari 
ous embodiments described herein may, by way of non 
limiting example, be chosen from water, organic solvents, 
natural oils, synthetic oils, esters, hydrocarbons, silicones, 
and mixtures thereof. Non-limiting examples of cosmeti 
cally acceptable carriers include alcohols, such as ethanol, 
isopropyl alcohol, benzyl alcohol and phenyl ethyl alcohol: 
glycols and glycol ethers, such as propylene glycol, hex 
ylene glycol, ethylene glycol monomethyl, monoethyl or 
monobutyl ether, propylene glycol and its ethers, such as 
propylene glycol monomethyl ether, butylene glycol, dipro 
pylene glycol, and also diethylene glycol alkyl ethers, such 
as diethylene glycol monoethyl ether and monobutyl ether; 
hydrocarbons such as straight chain hydrocarbons, mineral 
oil, polybutene, hydrogenated polyisobutene, hydrogenated 
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polydecene, polydecene, squalene, petrolatum and isoparaf 
fins; and mixtures thereof, to name a few. 
Auxiliary Ingredients 
The pre-alkalizing composition, the color-altering com 

position (in the bleach composition, the developer compo 
sition, and/or as an added component to the color-altering 
composition), and/or the post-treatment composition may, 
optionally, comprise one or more auxiliary ingredients cho 
Sen from rheology-modifying agents, bleach activators and 
co-bleach activators, direct dyes, chelants, fatty Substances, 
ceramides, alkoxyaminosilicones, silanes, and lift-enhanc 
ing agents, such as nitrogen-containing compounds and 
metal catalyst compounds. It is to be understood that various 
compounds can serve more than one intended purpose. 
Rheology-Modifying Agents 

Exemplary rheology-modifying agents that may be used 
according to the disclosure include, but are not limited to, 
nonionic, anionic, cationic, or amphoteric polymers, and 
other rheology modifiers such as cellulose-based thickeners 
(e.g. hydroxyethylcellulose, hydroxypropylcellulose, car 
boxymethylcellulose, cationic cellulose ether derivatives, 
quaternized cellulose derivatives, etc.), guar gum and its 
derivatives (e.g. hydroxypropyl guar, cationic guar deriva 
tives, etc.), gums of microbial origin (e.g. Xanthan gum, 
Scleroglucan gum, etc.), crosslinked homopolymers of 
acrylic acid or of acrylamidopropane-Sulfonic acid, associa 
tive polymers, non-associative thickening polymers, and 
water-soluble thickening polymers, as described below. 

In various exemplary embodiments, the compositions 
according to the disclosure may comprise at least one 
polymer chosen from nonionic, anionic, cationic or ampho 
teric amphiphilic polymers. 
The amphiphilic polymers may, optionally, contain a 

hydrophobic chain that is a saturated or unsaturated, aro 
matic or non-aromatic, linear or branched C-C hydrocar 
bon-based chain, optionally comprising one or more oxy 
alkylene (oxyethylene and/or oxypropylene) units. 

Exemplary, non-limiting cationic amphiphilic polymers 
comprising a hydrophobic chain that may be chosen are 
cationic polyurethanes or cationic copolymers comprising 
vinylactam units, such as vinylpyrrolidone units. 
As non-limiting examples of nonionic amphiphilic poly 

mers containing a hydrophobic chain, mention may be 
made, inter alia, of 

(1) celluloses modified with groups comprising at least 
one saturated or unsaturated, linear or branched Co-Co 
hydrocarbon-based chain, for instance hydroxyethylcellulo 
ses modified with groups comprising at least one hydropho 
bic chain as defined previously, such as especially Natrosol 
Plus Grade 330 CS (C. alkyls—sold by the company 
Aqualon); Bermocol EHM 100 (sold by the company Berol 
Nobel), Amercell Polymer HM-1500 (hydroxyethylcellu 
lose modified with a polyethylene glycol (15) nonylphenyl 
ether group-sold by the company Amerchol); 

(2) hydroxypropyl guars modified with groups compris 
ing at least one hydrophobic chain as defined, for example 
Jaguar XC-95/3 (C. alkyl chain-sold by the company Rho 
dia Chimie); Esaflor HM 22 (C. alkyl chain-sold by the 
company Lamberti); RE210-18 (C. alkyl chain) and 
RE205-1 (Co alkyl chain-sold by the company Rhodia 
Chimie); 

(3) copolymers of vinylpyrrolidone and of hydrophobic 
monomers containing a hydrophobic chain as defined above, 
for instance Antaron or Ganex V216 (vinylpyrrolidone/ 
hexadecene copolymers); Antaron or Ganex V220 (vi 
nylpyrrolidone/eicosene copolymers), sold by the company 
I.S.P.: 
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(4) copolymers of C-C alkyl (meth)acrylates and of 
amphiphilic monomers containing a hydrophobic chain; 

(5) copolymers of hydrophilic (meth)acrylates and of 
hydrophobic monomers comprising at least one hydropho 
bic chain, for instance the polyethylene glycol methacrylate/ 
lauryl methacrylate copolymer; 

(6) polymers with an aminoplast ether skeleton containing 
at least one fatty chain, such as the Pure ThiX compounds 
sold by the company Sud-Chemie; 

(7) linear (block structure), grafted, or starburst polyure 
thane polyethers comprising in their chain at least one 
hydrophilic block, which is generally a polyoxyethylene 
block which may comprise between 50 and 1000 oxyethyl 
ene units approximately, and at least one hydrophobic block, 
which may comprise aliphatic groups alone, optionally 
combined with cycloaliphatic and/or aromatic blocks. In 
various embodiments, the polyurethane polyethers comprise 
at least two Co-Co hydrocarbon-based hydrophobic chains, 
separated by a hydrophilic block; the hydrophobic chains 
may be pendent chains or chains with one or more of the end 
groups of the hydrophilic block(s). 
The polyurethane polyethers may comprise a urethane 

bond between the hydrophilic blocks, but may also contain 
hydrophilic blocks linked to the lipophilic blocks via other 
chemical bonds. Examples of polyurethane polyethers that 
may be used include, but are not limited to, Nuvis FX 1100 
(European and US INCI name “Steareth-100/PEG-136/ 
HMDI Copolymer sold by the company Elementis Spe 
cialties); RheolateR 205, 208, 204 or 212 (sold by the 
company Rheox) and also Acrysol RM 184R) (sold by the 
company Rohm & Haas); Elfacos T210R (C-C alkyl 
chain) and Elfacos T212(R) (Cs alkyl chain) sold by the 
company Akzo. The product DW 1206BR) from Rohm and 
Haas comprising a Co alkyl chain and comprising a ure 
thane bond, provided at a solids content of 20 percent in 
water, can also be used. 

Use may also be made of solutions or dispersions of these 
polymers, for example in water or in an aqueous/alcoholic 
medium, such as polymers of Rheolate R 255, RheolateR) 
278 and RheolateR 244, sold by Rheox, and DW 1206F and 
DW 1206J provided by Rohm and Haas. 
The anionic amphiphilic polymers containing a hydro 

phobic chain that may be used may comprise, as hydropho 
bic chain, at least one Saturated or unsaturated, aromatic or 
non-aromatic, linear or branched Cs-Cohydrocarbon-based 
chain. 
More particularly, the anionic amphiphilic polymers com 

prising at least one hydrophobic chain which are crosslinked 
or non-crosslinked, comprise at least one hydrophilic unit 
derived from one or more ethylenically unsaturated mono 
mers bearing a carboxylic acid function, or a Sulphonic 
function which is free or partially or totally neutralized, and 
at least one hydrophobic unit derived from one or more 
ethylenically unsaturated monomers bearing a hydrophobic 
side chain, and optionally at least one crosslinking unit 
derived from one or more polyunsaturated monomers. 
The amphiphilic polymers may also optionally comprise 

at least one Sulphonic group, in free or partially- or totally 
neutralized form, and at least one hydrophobic portion. 
Among these, mention may be made, by way of example, 

of acrylamido-2-methyl-2-propanesulphonic (AMPS) acid/ 
n-dodecylacrylamide copolymer neutralized with sodium 
hydroxide, the copolymer crosslinked with methylenebi 
sacrylamide consisting of 75% by weight of AMPS units 
neutralized by NH and 25% by weight of GenapolR T-250 
acrylate units, the copolymer crosslinked with allyl meth 
acrylate consisting of 90% by weight of AMPS units neu 
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18 
tralized with NH and 10% by weight of GenapolR T-250 
methacrylate units, or the copolymer crosslinked with allyl 
methacrylate consisting of 80% by weight of AMPS units 
neutralized with NH and 20% by weight of Genapolr) 
T-250 methacrylate units. 

Other non-limiting examples include Carbopol R. ETD 
2020 (acrylic acid/Co-Co alkyl methacrylate crosslinked 
copolymer sold by the company Noveon); CarbopolR 1382, 
Pemulen TR1 and Pemulen TR2 (acrylic acid/Co-Co alkyl 
acrylate crosslinked copolymers-Sold by the company 
Noveon), the methacrylic acid/ethyl acrylate/oxyethylenated 
stearyl methacrylate copolymer (55/35/10); the (meth) 
acrylic acid/ethyl acrylate/25 EO oxyethylenated behenyl 
methacrylate copolymer (ACULYNR) 28 sold by Rohm & 
Haas) and the methacrylic acid/ethyl acrylate/steareth-10 
allyl ether crosslinked copolymer. 

Other Suitable examples include anionic thickening poly 
mers chosen from crosslinked terpolymers of methacrylic 
acid, ethyl acrylate, and polyethylene glycol (10 EO) stearyl 
alcohol ether (Steareth 10), such as the products sold by the 
company ALLIED COLLOIDS under the names SAL 
CARE(RSC 80 and SALCARE(R) SC90, which are aqueous 
emulsions comprising 30% of a crosslinked terpolymer of 
methacrylic acid, of ethyl acrylate and of steareth-10-allyl 
ether (40/50/10). 

Anionic thickening polymers comprising at least one fatty 
chain can also be chosen from: (1) terpolymers formed from 
maleic anhydride/Co-Cs alpha-olefin/alkyl maleate such as 
the product (maleic anhydride/Co-Cs alpha-olefinfisopro 
pyl maleate copolymer) sold under the name PER 
FORMAR1608 by the company NEWPHASE TECH 
NOLOGIESTM, (2) acrylic terpolymers formed from: (a) 
20% to 70% by weight of a carboxylic acid with C.B- 
monoethylenic unsaturation; (b) 20% to 80% by weight of a 
nonsurfactant monomer with C. B-monoethylenic unsatura 
tion different from (a); (c) 0.5% to 60% by weight of a 
nonionic monourethane which is the product of the reaction 
of a monohydric Surfactant with a monoisocyanate with 
monoethylenic unsaturation, (3) copolymers formed from at 
least two monomers, wherein at least one of said at least two 
monomers is chosen from a carboxylic acid with C. B 
monoethylenic unsaturation, an ester of a carboxylic acid 
with C.B-monoethylenic unsaturation, and an oxyalky 
lenated fatty alcohol; and (4) copolymers formed from at 
least three monomers, wherein at least one of said at least 
three monomers is chosen from a carboxylic acid with 
C.f3-monoethylenic unsaturation, at least one of said at least 
three monomers is chosen from an ester of a carboxylic acid 
with C.f3-monoethylenic unsaturation and at least one of said 
at least three monomers is chosen from an oxyalkylenated 
fatty alcohol. 

Additionally, these compounds can also comprise, as 
monomer, a carboxylic acid ester comprising an O.f3-mono 
ethylenic unsaturation and a C-C alcohol. By way of 
example of this type of compound, there may be mentioned 
ACULYNR 22 sold by the company ROHM and HAAS, 
which is an oxyalkylenated Stearyl methacrylate/ethyl acry 
late/methacrylic acid terpolymer. 
When the compositions according to various embodi 

ments of the disclosure comprise one or more amphiphilic 
polymer(s) containing a hydrophobic chain, then this or 
these polymer(s) generally represent(s) from about 0.01% to 
about 20% by weight, such as, for example, from about 
0.05% to about 10% by weight of the total weight of each 
composition. 
The rheology modifier(s) that may be chosen according to 

various embodiments of the disclosure include polymers of 
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natural origin and synthetic polymers, and may optionally be 
chosen from those conventionally used in cosmetics 

Non-limiting examples of synthetic polymers that may be 
used include polyvinylpyrrolidone, polyacrylic acid, poly 
acrylamide, non-crosslinked poly(2-acryl-amidopropanesul- 5 
phonic acid) (SimugelTM EG from the company SEPPIC), 
crosslinked poly(2-acrylamido-2-methylpropanesulphonic 
acid), free or partially neutralized with ammonia (Hostac 
erinR AMPS from Clariant), mixtures of non-crosslinked 
poly(2-acrylamido-2-methylpropanesulphonic acid) with 
hydroxyalkylcellulose ethers or with poly(ethylene oxide)s. 
such as described in U.S. Pat. No. 4,540,510; mixtures of 
poly(meth)acrylamido(C-C)alkylsulphonic acid), which 
is optionally crosslinked, with a crosslinked copolymer of 
maleic anhydride and of a (C-Cs)alkyl vinyl ether (Hosta- 15 
cerin(R) AMPS/Stabileze QM from the company ISF). 
The polymers of natural origin may include, for example, 

thickening polymers comprising at least one Sugar unit, for 
instance nonionic guar gums, optionally modified with 
C-C hydroxyalkyl groups; biopolysaccharide gums of 
microbial origin, Such as Scleroglucan gum or Xanthan gum, 
gums derived from plant exudates, such as gum arabic, 
ghatti gum, karayagum, gum tragacanth, carrageenan gum, 
agar gum and carob gum, pectins; alginates, starches: 
hydroxy(C-C)alkylcelluloses and carboxy(C-C)alkyl 
celluloses. 

It should be noted that the term "sugar unit denotes a 
monosaccharide (i.e. monosaccharide or oside or simple 
Sugar) portion, an oligosaccharide portion (short chains 
formed from a sequence of monosaccharide units, which 
may be different) or a polysaccharide portion long chains 
consisting of monosaccharide units, which may be different, 
i.e. polyholosides or polyosides. The saccharide units may 
also be substituted with alkyl, hydroxyalkyl, alkoxy, acyloxy 
or carboxyl radicals, the alkyl radicals containing from 1 to 
4 carbon atoms. 

Non-limiting examples of nonionic, unmodified guar 
gums that may be used in various embodiments include 
Guargel D/15 (Noveon); Vidogum GH 175 (Unipectine), 
Meypro-Guar 50 and Jaguar C (Meyhall/Rhodia Chimie). 
Non-limiting examples of modified nonionic guar gums 
include Jaguar HP8, HP60, HP120, DC 293 and HP 105 
(Meyhall/Rhodia Chimie); Galactasol 4H4FD2 (Aqualon). 
Among these gums, mention will be made of Scleroglu 

cans Such as, for example, Actigum CS from Sanofi Bio 
Industries; Amigel from Alban Muller International, and 
also the glyoxal-treated Scleroglucans described in 
FR2633940); xanthan gums, for instance Keltrol(R), Keltrol(R) 
T. KeltrolR Tf, KeltrolR Bt, KeltrolR Rd, KeltrolR Cg 
(NutraSweet Kelco), Rhodicare(R) S and Rhodicare(R) H 
(Rhodia Chimie); starch derivatives, for instance Primogel(R) 
(Avebe); hydroxyethylcelluloses such as Cellosize(R) QP3L, 
QP4400H, QP30000H, HEC30000A and Polymer PCG10 
(Amerchol), Natrosol 250HHRR), 250MR, 250M, 
250HHXR 250HHX, 250HR, HX (Hercules) and Tylose(R) 
H1000 (Hoechst); hydroxypropylcelluloses, for instance 
Klucel(R) EF. H. LHF, MF and G (Aqualon); carboxymeth 
ylcelluloses, for instance BlanoseR 7M8/SF, refined 7M, 
7LF, 7MF, 9M31F, 12M31XP 12M31P, 9M31XF, 7H, 
7M31, 7H3SXF (Aqualon), Aquasorb(R) A500 (Hercules), 
Ambergum(R) 1221 (Hercules), Cellogen R. HP810A, 
HP6HS9 (Montello) and Primellose(R) (Avebe). 

Associative polymers may be chosen from, by way of 
example only, those described in WO11076792, incorpo 
rated by reference herein, including but not limited to 
associative polyurethanes which are cationic or nonionic, 
associative cellulose derivatives which are cationic or non 
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ionic, associative vinyllactams, associative unsaturated 
polyacids, associative aminoplast ethers, and associative 
polymers or copolymers comprising at least one monomer 
comprising ethylenic unsaturation, and comprising a Sulpho 
group. 
An example of an associative polyurethanes is meth 

acrylic acid/methyl acrylate/ethoxylated (40 EO) behenyl 
alcohol dimethyl(meta-isopropenyl)benzyl isocyanate ter 
polymer as a 25 percent aqueous dispersion, known by the 
trade name, Viscophobe RDB 1000 and commercially avail 
able from Amerchol. 
More particularly, preference is given to the use of a 

polyether polyurethane capable of being obtained by poly 
condensation of at least three compounds comprising (i) at 
least one polyethylene glycol comprising from 150 to 180 
mol of ethylene oxide, (ii) stearyl alcohol or decyl alcohol 
and (iii) at least one diisocyanate. 

Such polyether polyurethanes are sold in particular by 
Rohm and Haas under the names ACULYN 46(R) and ACU 
LYN 44(R) LACULYN 46(R) is a polycondensate of polyeth 
ylene glycol comprising 150 or 180 mol of ethylene oxide, 
of stearyl alcohol and of methylenebis(4-cyclohexyl isocya 
nate) (SMDI), at 15 percent by weight in a matrix of 
maltodextrin (4%) and of water (81% ACULYN 44(R) is a 
polycondensate of polyethylene glycol comprising 150 or 
180 mol of ethylene oxide, of decyl alcohol and of meth 
ylenebis(4-cyclohexyl isocyanate) (SMDI), at 35 percent) 
by weight in a mixture of propylene glycol (39%) and of 
water (26%). 

Associative celluloses may also be used, such as quater 
nized cationic celluloses and quaternized cationic hydroxy 
ethylcelluloses modified by groups comprising at least one 
hydrophobic chain, Such as alkyl, arylalkyl or alkylaryl 
groups comprising at least 8 carbon atoms, or blends thereof. 
The alkyl radicals carried by the above quaternized cel 

luloses or hydroxyethylcelluloses may, in various embodi 
ments, comprise from 8 to 30 carbon atoms. The aryl 
radicals may, for example, denote the phenyl, benzyl, naph 
thyl or anthryl groups. 

There may be indicated, as examples, of quaternized 
alkylhydroxy-ethylcelluloses comprising a C8-C30 hydro 
phobic chain, the products Quatrisoft LM 200R, Quatrisoft 
LM-X 529-18-AR, Quatrisoft LM-X 529-18B(R) (C. alkyl) 
and Quatrisoft LM-X 529-8 R (Ci8 alkyl) sold by Amerchol 
and the products Crodacel QMR, Crodacel QL(R) (C12 alkyl) 
and Crodacel QSR (Cis alkyl) sold by Croda. 

Nonionic cellulose derivatives may be chosen, such as 
hydroxyethylcelluloses modified by groups comprising at 
least one hydrophobic chain, such as alkyl, arylalkyl or 
alkylaryl groups, or their blends, and in which the alkyl 
groups are, for example, Cs-C22 alkyl groups, such as the 
product Natrosol Plus Grade 330 CSR (C. alkyls) sold by 
Aqualon or the product Bermocol EHM 100R) sold by Berol 
Nobel. 

Cellulose derivatives modified by alkylphenyl polyalky 
lene glycol ether groups may also be chosen, Such as the 
product Amercell Polymer HM-1500R sold by Amerchol. 
As regards the associative polyvinylactams, mention may 

be made, by way of example only, of the polymers described 
in particular in FR 0101106. The said polymers are more 
particularly cationic polymers. Use may in particular be 
made, as poly(vinylactam) polymers, of vinylpyrrolidone? 
dimethylaminopropyl-methacrylamide/dodecyldimethyl 
methacrylamidopropylammonium tosylate terpolymers, 
vinylpyrrolidone? dimethylaminopropylmethacrylamide/co 
coyldimeth-ylmethacrylamidopropylammonium tosylate 
terpolymers or vinylpyrrolidone/dimethyl-aminopropyl 
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methacrylamide/lauryldimethylmethacrylamidopropylam 
monium tosylate or chloride terpolymers. The vinylpyrroli 
done/dimethylaminopropylmethacrylamide/ 
lauryldimethylmethacrylamidopropylammonium chloride 
terpolymer is provided at 20 percent in water by ISP under 
the name Styleze(R) W20. 

Associative polyvinylactam derivatives can also be non 
ionic copolymers of vinylpyrrolidone and of hydrophobic 
monomers comprising a hydrophobic chain, for example, 
the products Antaron V216(R) or Ganex V2 160R (vinylpyr 
rolidone/hexadecene copolymer) sold by ISP or the prod 
ucts Antaron V220R or Ganex V220R (vinylpyrrolidone/ 
eicosene copolymer) sold by ISP. 

Examples of associative polymers comprising an amino 
plast ether backbone are the products Pure-Thix(RL (PEG-1 
80/Octoxynol-40/TMMG Copolymer), Pure-Thix MR) 
(PEG-1 80/Laureth-50/TMMG Copolymer), Pure-Thix(R) 
HH (Polyether-1); Pure-Thix TX-1442(R) (PEG-1 8/dodoxy 
no1-5/PEG-25 tristyrylphenol/tetramethoxymethyl-gly 
coluril copolymer), which are provided by Sud-Chemie. 

Associative polymers may also be chosen from water 
soluble thickening polymers. In various exemplary embodi 
ments, the at least one rheology-modifying agent may be 
chosen from thickening polymers comprising at least one 
fatty chain, such as described in U.S. Pat. No. 7,771,492; 
thickening polymers chosen from (i) copolymers resulting 
from the polymerization of at least one monomer (a) chosen 
from carboxylic acids possessing C.B-ethylinic unsaturation 
or their esters with at least one monomer (b) possessing 
ethylinic unsaturation comprising a hydrophobic group, (ii) 
polymers comprising at least one monomer possessing a 
Sulpho group, and mixtures thereof. Such as described in 
US20110088711; rheological agents such as crystalline and 
semi-crystalline polymers, esters of dextrin and a fatty acid, 
modified hydrophobic polysaccharides, crystalline olefin 
copolymers, crystalline polycondensates, lipophilic miners 
structure-forming agents, lipophilic polyamide polymers, 
lipophilic polyureas and polyurethanes, silicone polymers, 
organic gelling agents, block copolymers, silicone elasto 
mers, cholesteric liquid crystal agents, waxes, and mixtures 
thereof, such as described in US20110200543; and non 
associative thickening polymers, such as described in U.S. 
Pat. No. 7.250,064, the disclosures of which are all incor 
porated by reference herein. 

In certain exemplary embodiments, the rheology-modify 
ing agents are chosen from cellulose derivatives, polysac 
charides, gums, clays, fumed silica, acrylates, polyacrylam 
ides, crosslinked polyacrylic acids, crosslinked acrylamide 
polymers and copolymers, crosslinked methacryloyloxyeth 
ltrimethyl-ammonium chloride homopolymers, and associa 
tive polymers. Said rheology-modifying agents may include, 
in particular embodiments, Xanthan gum, gum arabic, ghatti 
gum, karaya gum, gum tragacanth, carrageenan gum, agar 
gum, carob gum, pectins, alginates, starches, hydroxy(C- 
C.)alkylcelluloses, carboxy(C-C)alkylcelluloses, and 
mixtures thereof. 

In various embodiments, the at least one rheology-modi 
fying agent may be present in an amount ranging from about 
0.1% to about 40% by weight, such as from about 0.1% to 
about 30% by weight, from about 0.5% to about 30% by 
weight, from about 0.5% to about 25% by weight, or from 
about 1% to about 20% by weight, based on the total weight 
of the composition. In at least one exemplary embodiment, 
the at least one rheology-modifying agent may be present in 
an amount of at least about 1% by weight, based on the total 
weight of the composition. 
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Chelants 

Exemplary chelants that may be useful in various embodi 
ments according to the disclosure include, but are not limited 
to, diamine-N,N'-dipolyacid, monoamine monoamide-N,N'- 
dipolyacid, and N,N'-bis(2-hydroxybenzyl)-ethylenedi 
amine-N,N'-diacetic acid chelants, carboxylic acids (e.g. 
aminocarboxylic acids), phosphonic acids (e.g. aminophos 
phonic acids), and polyphosphoric acids (e.g., linear poly 
phosphoric acids), and salts and derivatives thereof. Chel 
ants are well known in the art, and a non-exhaustive list 
thereof can be found in A E Martell and RMSmith, Critical 
Stability Constants, Vol. 1, Plenum Press, New York and 
London (1974), and A E Martell and R D Hancock, Metal 
Complexes in Aqueous Solution, Plenum Press, New York 
and London (1996), the disclosures of which are incorpo 
rated herein by reference. 
As used herein with regard to chelants, the phrase “salts 

and derivatives thereof is intended to mean all salts and 
derivatives comprising the same functional structure as the 
chelant they are referring to, and that have similar or better 
chelating properties. These terms include, for example, 
alkali metal, alkaline earth, ammonium, Substituted ammo 
nium salts (e.g. monoethanolammonium, diethanolammo 
nium, triethanolammonium), esters of chelants having an 
acidic moiety and mixtures thereof, in particular all Sodium, 
potassium or ammonium salts. The term "derivatives” also 
includes “chelating Surfactant compounds (i.e. chelants 
modified to bear a surfactant moiety while keeping the same 
chelating functionality). The term "derivatives” also 
includes large molecules comprising one or more chelating 
groups having the same functional structure as the parent 
chelants, such as, for example, polymeric ethylenediamine 
N,N'-disuccinic acid (EDDS). 
By way of example, aminocarboxylic acid chelants may 

be chosen from chelants having at least one carboxylic acid 
moiety ( -COOH) and at least one nitrogen atom. Non 
limiting examples of aminocarboxylic acid chelants Suitable 
for use according to various embodiments of the disclosure 
include diethylenetriamine pentaacetic acid (DTPA), ethyl 
enediamine-N,N'-disuccinic acid (EDDS), ethylenediamine 
diglutaric acid (EDGA), 2-hydroxypropylenediamine disuc 
cinic acid (HPDS), glycinamide-N,N'-disuccinic acid 
(GADS), ethylenediamine-N- N'-diglutaric acid (EDDG), 
2-hydroxypropylenediamine-N- N'-disuccinic acid 
(HPDDS), ethylenediaminetetraacetic acid (EDTA), ethyl 
enedicysteic acid (EDC), EDDHA (ethylenediamine-N- N'- 
bis(ortho-hydroxyphenyl acetic acid)), diaminoalkyldi-(Sul 
fosuccinic acids) (DDS), N,N'-bis(2-hydroxybenzyl) 
ethylenediamine-N,N'-diacetic acid (HBED), and salts and 
derivatives thereof. 

Other Suitable non-limiting aminocarboxylic type chel 
ants are iminodiacetic acid derivatives, such as N-2-hy 
droxyethyl N,N diacetic acid or glyceryl imino diacetic acid, 
iminodiacetic acid-N-2-hydroxypropyl Sulfonic acid and 
aspartic acid, N-carboxymethyl N-2-hydroxypropyl-3-sul 
fonic acid, beta-alanine-N,N'-diacetic acid, aspartic acid-N. 
N'-diacetic acid, aspartic acid-N-monoacetic acid, and imi 
nodisuccinic acid chelants, ethanoldiglycine acid, and salts 
and derivatives thereof. Dipicolinic acid and 2-phospho 
nobutane-1,2,4-tricarboxylic acid are also suitable. 

In various exemplary embodiments, aminophosphonic 
acid type chelants, salts thereof, derivatives thereof and 
mixtures thereof, may be chosen. Aminophosphonic acid 
type chelants include, for example, chelants comprising an 
amino-phosphonic acid moiety (-POH) or its derivative 
—POR2, wherein R2 is a C to C alkyl or aryl radical. 
Non-limiting aminophosphonic acid-type chelants may be 
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chosen from aminotri-(1-ethylphosphonic acid), ethylenedi 
aminetetra-(1-ethylphosphonic acid), aminotri-(1-propyl 
phosphonic acid), and aminotri-(isopropylphosphonic acid). 
In further exemplary embodiments, the aminophosphonic 
acid type chelant may be chosen from aminotri (methylene 
phosphonic acid), ethylene-diamine-tetra-(methylenephos 
phonic acid) (EDTMP), diethylene-triamine-penta-(methyl 
enephosphonic acid) (DTPMP), or mixtures thereof. 

Examples of other chelants Suitable for use according to 
embodiments of the disclosure include, but are not limited 
to, quercetin polyethyleneimines, polyphosphoric acid chel 
ants, editronic acid, methylglycine diacetic acid, N-(2-hy 
droxyethyl)iminodiacetic acid, iminodisuccinnic acid, N.N- 
Dicarboxymethyl-L-glutamic acid and N-lauroyl-N,N',N- 
ethylenediamine diacetic acid. 

In various exemplary embodiments, the compositions 
comprise one or more chelants chosen from diethylenetri 
amine pentaacetic acid (DTPA), ethylenediamine-N,N'-dis 
uccinic acid (EDDS), ethylenediamine-N,N'-diglutaric acid 
(EDDG), 2-hydroxypropylenediamine-N,N'-disuccinic acid 
(HPDDS), glycinamide-N,N'-disuccinic acid (GADS), eth 
ylenediamine-N-N'-bis(ortho-hydroxyphenyl acetic acid) 
(EDDHA), diethylene-triamine-penta-(methylenephospho 
nic acid) (DTPMP), salts thereof, derivatives thereof, or 
mixtures thereof. 

In at least one exemplary embodiment, the chelant may be 
chosen from ethylenediamine-N,N'-disuccinic acid (EDDS). 
In at least one further exemplary embodiment, the chelant 
may be chosen from etidronic acid. In various embodiments, 
one or both of these chelants may be chosen for their 
efficiency, safety, and/or biodegradability. 

In various embodiments, the at least one chelant may be 
present in an amount Sufficient to reduce the amount of 
metals available to interact with formulation components, 
Such as oxidizing agents. By way of example, the at least one 
chelant may be present in an amount up to about 10% by 
weight, such as an amount ranging from about 0.01% to 
about 5% by weight, about 0.25% to about 3% by weight, or 
about 0.5% to about 1% by weight, based on the total weight 
of the composition. In at least one embodiment, the chelant 
may be present in an amount of at least 0.25%. Such as at 
least 0.5%. In a further exemplary embodiment, the com 
position comprises from about 0.1% to about 5% by weight 
of diethylene-triamine-penta-(methylenephosphonic acid), 
and from about 0.1% to about 5% by weight of ethylene 
diamine-N,N'-disuccinic acid. 
Fatty Substances 

Exemplary fatty Substances that may be used in various 
embodiments of the disclosure include, but are not limited 
to, organic compounds that are insoluble in water at normal 
temperature (25° C. and at atmospheric pressure (760 
mmHg) (solubility below 5% and such as below 1% and 
further such as below 0.1%). Fatty substances have in their 
structure a chain of at least two siloxane groups, or at least 
one hydrocarbon chain having at least 6 carbon atoms. 
Moreover, fatty Substances are generally soluble in organic 
Solvents in the same conditions of temperature and pressure, 
for example in chloroform, ethanol, benzene or decameth 
ylcyclopentasiloxane. 

Fatty Substances may be, for example, chosen from lower 
alkanes, fatty alcohols, esters of fatty acid, esters of fatty 
alcohol, oils such as mineral, vegetable, animal and Syn 
thetic non-silicone oils, non-silicone waxes and silicones. 

In some embodiments, the alcohols and esters have at 
least one linear or branched, saturated or unsaturated hydro 
carbon group, comprising 6 to 30 carbon atoms, optionally 
Substituted, for example, with at least one hydroxyl group 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

24 
(for example 1 to 4). If they are unsaturated, these com 
pounds can have one to three, conjugated or unconjugated, 
carbon-carbon double bonds. 

With regard to the lower alkanes, in some embodiments, 
these have from 6 to 16 carbon atoms and are linear or 
branched, optionally cyclic. As examples, alkanes can be 
chosen from hexane and dodecane, isoparaffins such as 
isohexadecane and isodecane. 

Examples of non-silicone oils that may be used in various 
embodiments of the disclosure, include, but are not limited 
to, hydrocarbon oils of animal origin, Such as perhy 
drosqualene; hydrocarbon oils of vegetable origin, such as 
liquid triglycerides of fatty acids having from 6 to 30 carbon 
atoms such as triglycerides of heptanoic or octanoic acids, or 
for example Sunflower oil, maize oil, Soya oil, cucurbit oil, 
grapeseed oil, sesame oil, hazelnut oil, apricot oil, macada 
mia oil, arara oil, Sunflower oil, castor oil, avocado oil, 
triglycerides of caprylic/capric acids Such as those sold by 
the company Stearineries Dubois or those sold under the 
names MIGLYOLR 810, 812 and 818 by the company 
Dynamit Nobel, jojoba oil, shea butter oil; hydrocarbons 
with more than 16 carbon atoms, linear or branched, of 
mineral or synthetic origin, such as paraffin oils, petroleum 
jelly, liquid paraffin, polydecenes, hydrogenated poly 
isobutene such as ParleamR) fluorinated, partially hydrocar 
bon oils; as fluorinated oils, non-limiting examples include 
perfluoromethylcyclopentane and perfluoro-1,3-dimethyl 
cyclohexane, sold under the names “FLUTEC(R) PC1 and 
“FLUTEC(R) PC3' by the company BNFL Fluorochemicals; 
perfluoro-1,2-dimethylcyclobutane; perfluoroalkanes Such 
as dodecafluoropentane and tetradecafluorohexane, sold 
under the names “PF 5050R” and “PF 5060R” by the 3M 
Company, or bromoperfluorooctyl sold under the name 
“FORALKYL(R” by the company Atochem; nonafluoro 
methoxybutane and nonafluoroethoxyisobutane; derivatives 
of perfluoromorpholine, such as 4-trifluoromethyl perfluo 
romorpholine sold under the name “PF 5052(R” by the 3M 
Company. 
The fatty alcohols that may be chosen as the at least one 

fatty Substance include, but are not limited to, non-alkoxy 
lated, saturated or unsaturated, linear or branched, and have 
from 6 to 30 carbon atoms and more particularly from 8 to 
30 carbon atoms. For example, cetyl alcohol, stearyl alcohol 
and their mixture (cetylstearyl alcohol), octyldodecanol, 
2-butyloctanol, 2-hexyldecanol, 2-undecylpentadecanol, 
oleic alcohol or linoleic alcohol may be chosen. 
The exemplary non-silicone wax or waxes that can be 

used may be chosen from carnauba wax, candelilla wax, 
Alfa wax, paraffin wax, oZokerite, vegetable waxes such as 
olive wax, rice wax, hydrogenated jojoba wax, or absolute 
waxes of flowers, such as the essential wax of blackcurrant 
flower sold by the company BERTIN (France), animal 
waxes such as beeswaxes, or modified beeswaxes (cerabel 
lina). Further waxes or waxy raw materials usable according 
to the disclosure are, for example, marine waxes such as that 
sold by the company SOPHIM under reference M82, waxes 
of polyethylene or of polyolefins in general. 
The exemplary fatty acid esters are the esters of saturated 

or unsaturated, linear or branched C-C aliphatic mono- or 
polyacids and of saturated or unsaturated, linear or branched 
C-C aliphatic mono- or polyalcohols, the total number of 
carbons of the esters being, for example, greater than or 
equal to 10. 
Among the monoesters, non-limiting mentions can be 

made of dihydroabietyl behenate; octyldodecyl behenate; 
isocetyl behenate; cetyl lactate; C-C alkyl lactate; isoste 
aryl lactate; lauryl lactate; linoleyl lactate, oleyl lactate; 
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(iso)Stearyl octanoate; isocetyl octanoate; octyl octanoate; 
cetyl octanoate; decyl oleate; isocetyl isoStearate; isocetyl 
laurate; isocetyl Stearate; isodecyl octanoate; isodecyl 
oleate; isononyl isononanoate; isostearyl palmitate; methyl 
acetyl ricinoleate; myristyl Stearate; octyl isononanoate; 
2-ethylhexyl isononate; octyl palmitate; octyl pelargonate; 
octyl Stearate; octyldodecyl erucate; oleylerucate; ethyl and 
isopropyl palmitates, ethyl-2-hexyl palmitate, 2-octyldecyl 
palmitate, alkyl myristates such as isopropyl, butyl, cetyl, 
2-octyldodecyl, mirystyl, Stearyl myristate, hexyl Stearate, 
butyl Stearate, isobutyl Stearate; dioctyl malate, hexyl lau 
rate, and 2-hexyldecyl laurate. 

Further non-limiting examples of esters include esters of 
C-C di- or tricarboxylic acids and of C-C alcohols and 
the esters of mono-, di- or tricarboxylic acids and of C-C, 
di-, tri-, tetra- or pentahydroxy alcohols. 

Even further non-limiting examples of esters include: 
diethyl sebacate; diisopropyl sebacate; diisopropyl adipate; 
di-n-propyl adipate; dioctyl adipate; diisostearyl adipate; 
dioctyl maleate; glyceryl undecylenate; octyldodecyl 
Stearoyl Stearate; pentaerythrityl monoricinoleate; pen 
taerythrity1 tetraisononanoate; pentaerythrity1 tetrapelargo 
nate; pentaerythrity1 tetraisoStearate; pentaerythrity1 tetraoc 
tanoate; propylene glycol dicaprylate; propylene glycol 
dicaprate, tridecyl erucate; triisopropyl citrate; triisotearyl 
citrate; glyceryl trilactate; glyceryl trioctanoate; trioctyldo 
decyl citrate; trioleyl citrate, propylene glycol dioctanoate; 
neopentyl glycol diheptanoate; diethylene glycol diisanon 
ate; and polyethylene glycol distearates. 
Among the esters mentioned above, exemplary esters 

include ethyl, isopropyl, myristyl, cetyl, Stearyl palmitates, 
ethyl-2-hexyl palmitate, 2-octyldecyl palmitate, alkyl 
myristates Such as isopropyl, butyl, cetyl, 2-octyldodecyl 
myristate, hexyl Stearate, butyl Stearate, isobutyl Stearate; 
dioctyl malate, hexyl laurate, 2-hexyldecyl laurate and 
isononyl isononanate, cetyl octanoate. 
The composition can also comprise, as fatty ester, esters 

and di-esters of Sugars of Co-Co. Such as C-C fatty 
acids. "Sugar as used here means oxygen-containing 
hydrocarbon compounds that possess several alcohol func 
tions, with or without aldehyde or ketone functions, and 
having at least 4 carbon atoms. These Sugars can be mono 
saccharides, oligosaccharides or polysaccharides. 
As Suitable Sugars, non-limiting examples include 

Sucrose, glucose, galactose, ribose, fucose, maltose, fruc 
tose, mannose, arabinose, Xylose, lactose, and their deriva 
tives, for example alkylated. Such as methylated derivatives 
Such as methylglucose. 
The esters of Sugars and of fatty acids may be, for 

example, chosen from the esters or mixtures of esters of 
Sugars described previously and of linear or branched, 
saturated or unsaturated Co-Co. Such as C-C fatty acids. 
If they are unsaturated, these compounds can have one to 
three, conjugated or unconjugated, carbon-carbon double 
bonds. 

The esters according to at least one embodiment can also 
be chosen from mono-, di-, tri- and tetra-esters, polyesters 
and mixtures thereof. 

These esters can be, for example, oleate, laurate, palmi 
tate, myristate, behenate, cocoate, Stearate, linoleate, lino 
lenate, caprate, arachidonates, or mixtures thereof Such as 
the oleo-palmitate, oleo-Stearate, palmito-Stearate mixed 
esterS. 

For example, the mono- and di-esters can be used, and 
Such as the mono- or di-oleate, Stearate, behenate, oleop 
almitate, linoleate, linolenate, oleoStearate, of Sucrose, of 
glucose or of methylglucose. 
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One non-limiting example useful in various embodiments 

includes the product sold under the name GLUCATER DO 
by the company Amerchol, which is a dioleate of methylg 
lucose. 

Exemplary esters or mixtures of esters of Sugar of fatty 
acid include: the products sold under the names F160, F140, 
F110, F90, F70, SL40 by the company Crodesta, denoting 
respectively the palmito-Stearates of Sucrose formed from 
73% of monoester and 27% of di- and tri-ester, from 61% of 
monoester and 39% of di-, tri-, and tetra-ester, from 52% of 
monoester and 48% of di-, tri-, and tetra-ester, from 45% of 
monoester and 55% of di-, tri-, and tetra-ester, from 39% of 
monoester and 61% of di-, tri-, and tetra-ester, and the 
mono-laurate of Sucrose; the products sold under the name 
Ryoto Sugar Esters for example with the reference B370 and 
corresponding to the behenate of sucrose formed from 20% 
of monoester and 80% of di-triester-polyester; sucrose 
mono-di-palmito-stearate marketed by the company Gold 
Schmidt under the name TEGOSOFTR) PSE. 

Silicones usable in the composition of the present disclo 
sure include but are not limited to volatile or non-volatile, 
cyclic, linear or branched silicones, modified or not with 
organic groups, having a viscosity from 5x10 to 2.5 m/s 
at 25° C., such as from 1x10 to 1 m/s. 
The silicones usable according to the disclosure can be in 

the form of oils, waxes, resins or gums. 
In some embodiments, the silicone may be chosen from 

the polydialkylsiloxanes, such as the polydimethylsiloxanes 
(PDMS), and the organomodified polysiloxanes having at 
least one functional group chosen from the poly(alkoxy 
lated) groups, the amine groups and the alkoxy groups. 
The organopolysiloxanes are defined in more detail in the 

work of Walter NOLL “Chemistry and Technology of Sili 
cones' (1968), Academic Press. They can be volatile or 
non-volatile. 
When they are volatile, the silicones are, for example, 

chosen from those with a boiling point between 60° C. and 
260° C. By way of example, the silicones may be chosen 
from cyclic polydialkylsiloxanes having from 3 to 7. Such as 
from 4 to 5, silicon atoms. Various exemplary silicones may 
be the octamethylcyclotetrasiloxane marketed under the 
name VOLATILE SILICONER 7207 by UNION CAR 
BIDE or SILBIONER 70045 V2 by RHODIA, the decam 
ethylcyclopentasiloxane marketed under the name VOLA 
TILE SILICONER 7158 by UNION CARBIDE, and 
SILBIONER 70045 V5 by RHODIA, and mixtures thereof. 

Non-limiting examples may also include the cyclocopo 
lymers of the dimethylsiloxanes/methylalkylsiloxane type, 
such as SILICONE VOLATILE(R) FZ3109 marketed by the 
company UNION CARBIDE, of the following formula (II): 

D-D-D-D 

CH 

-Si-O- 

CH 
CH3 

-Si-O- 

with D': 

with D': 

Further non-limiting examples may include mixtures of 
cyclic polydialkylsiloxanes with organic compounds 
derived from Silicon, such as the mixture of octamethylcy 
clotetrasiloxane and tetratrimethylsilylpentaerythritol (50/ 
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50) and the mixture of octamethylcyclotetrasiloxane and 
oxy-1, 1'-(hexa-2.2.2.2.3,3'-trimethylsilyloxy)bis-neopen 
tane. 

Other suitable volatile silicones include the linear volatile 
polydialkylsiloxanes having 2 to 9 silicon atoms and with a 
viscosity less than or equal to 5x10 m/s at 25° C. One 
non-limiting example is decamethyltetrasiloxane, marketed 
under the name “SH 200” by the company TORAY SILI 
CONE. Silicones included in this class are also described in 
the article published in Cosmetics and Toiletries, Vol. 91, 
January 76, p. 27-32-TODD BYERS “Volatile Silicone 
fluids for cosmetics,” which is incorporated by reference 
herein. 

Even further non-limiting mentions can be made of non 
Volatile polydialkylsiloxanes, gums and resins of polyd 
ialkylsiloxanes, polyorganosiloxanes modified with the 
aforementioned organofunctional groups, and mixtures 
thereof. 

These silicones may be, for example, chosen from the 
polydialkylsiloxanes. Such as the polydimethylsiloxanes 
with trimethylsilyl end groups. The viscosity of the silicones 
is measured at 25°C. according to Standard Test Method for 
Kinematic Viscosity of Transparent and Opaque Liquids 
(and Calculation of Dynamic Viscosity). 
Among these polydialkylsiloxanes, mention can be made 

of non-exhaustively, the following commercial products: 
the SILBIONER) oils of Series 47 and 70 047 or the 
MIRASILR) oils marketed by RHODIA, for example the oil 
70 047 V 500,000; the oils of the MIRASILR series mar 
keted by the company RHODIA; the oils of the 200 series 
from the company DOW CORNING such as DC200, with a 
viscosity of 60,000 mm/s; the VISCASILR) oils from 
GENERAL ELECTRIC and certain oils of the SF series (SF 
96, SF 18) from GENERAL ELECTRIC. 

Non-limiting mention can also be made of the polydim 
ethylsiloxanes with dimethylsilanol end groups known 
under the name of dimethiconol (CTFA), such as the oils of 
the 48 series from the company RHODIA. 

In this class of polydialkylsiloxanes, non-limiting men 
tions can be made of the products marketed under the names 
“ABIL WAX(R) 9800 and 9801 by the company GOLD 
SCHMIDT, which are polydialkyl (C-C) siloxanes. 
The silicone gums usable according to the disclosure are, 

for example, polydialkylsiloxanes, such as polydimethylsi 
loxanes with high number-average molecular weights 
between 200,000 and 1,000,000 used alone or mixed in a 
solvent. This solvent can be chosen from the volatile sili 
cones, the polydimethylsiloxane (PDMS) oils, the polyphe 
nylmethylsiloxane (PPMS) oils, the isoparaffins, the poly 
isobutylenes, methylene chloride, pentane, dodecane, 
tridecane and mixtures thereof. 

Products useful according to various embodiments of the 
disclosure include, for example, mixtures such as those 
formed from a chain end hydroxylated polydimethylsilox 
ane, or dimethiconol (CTFA) and a cyclic polydimethylsi 
loxane also called cyclomethicone (CTFA), such as the 
product Q2 1401 marketed by the company DOW CORN 
ING; mixtures of a polydimethylsiloxane gum and a cyclic 
silicone such as the product SF 1214 Silicone Fluid from the 
company GENERAL ELECTRIC, said product being a gum 
SF 30 corresponding to a dimethicone, having a number 
average molecular weight of 500,000, dissolved in the oil SF 
1202 Silicone Fluid corresponding to decamethylcyclopen 
tasiloxane; mixtures of two PDMS of different viscosities, 
for example, of a PDMS gum and a PDMS oil, such as the 
product SF 1236 from the company GENERAL ELEC 
TRIC. The product SF 1236 is a mixture of a gum SE 30 as 
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28 
defined above having a viscosity of 20 m/s and an oil SF 96 
with a viscosity of 5x10 m/s. This product, for example, 
has 15% of gum SE 30 and 85% of oil SF 96. 
The organopolysiloxane resins usable according to the 

disclosure include, but are not limited to, crosslinked silox 
ane systems containing the units: R2SiO2, RSiO2, 
RSiO2 and SiO2, wherein R represents an alkyl having 
from 1 to 16 carbon atoms. For example, R may denote a 
C-C lower alkyl group, such as methyl. 
Among these resins, non-limiting mention can be made of 

the product marketed under the name “DOW CORNING(R) 
593 or those marketed under the names “SILICONE 
FLUID SS 4230 and SS 4267” by the company GENERAL 
ELECTRIC, which are silicones of dimethyl/trimethyl silox 
ane Structure. 

Non-limiting mention can also be made of the resins of 
the trimethylsiloxysilicate type. Such as those marketed 
under the names X22-4914, X21-5034 and X21-5037 by the 
company SHIN-ETSU. 
The organomodified silicones usable according to the 

disclosure include but are not limited to silicones as defined 
previously, having in their structure at least one organofunc 
tional group fixed by a hydrocarbon group. 

In addition to the silicones described above, the organo 
modified silicones can be polydiaryl siloxanes, such as 
polydiphenylsiloxanes, and polyalkyl-arylsiloxanes func 
tionalized by the aforementioned organofunctional groups. 
The polyalkarylsiloxanes are, for example, chosen from 

the polydimethyl/methylphenylsiloxanes, the polydimethyl/ 
diphenylsiloxanes, linear and/or branched, with Viscosity 
ranging from 1x10 to 5x10 m/s at 25° C. 
Among these polyalkarylsiloxanes, non-limiting mention 

can be made of the products marketed under the following 
names: the SILBIONER) oils of Series 70 641 from RHO 
DIA; the oils of the series RHODORSILR 70 633 and 763 
from RHODIA; the oil DOW CORNING(R) 556 COS 
METIC GRADE FLUID from DOW CORNING: the sili 
cones of the PK series from BAYER such as the product 
PK20; the silicones of the series PN, PH from BAYER such 
as the products PN1000 and PH1000; certain oils of the SF 
series from GENERAL ELECTRIC such as SF 1023, SF 
1154, SF 1250, SF 1265. 
Among the organomodified silicones, non-limiting men 

tion can be made of the polyorganosiloxanes having: poly 
oxyethylene and/or polyoxypropylene groups optionally 
with C-C alkyl groups such as the products called dime 
thicone copolyol marketed by the company DOW CORN 
ING under the name DC 1248 or the oils SILWETR L 722, 
L 7500, L 77, L 711 from the company UNION CARBIDE 
and the alkyl (C2)-methicone copolyol marketed by the 
company DOW CORNING under the name Q2 5200; sub 
stituted or unsubstituted amine groups such as the products 
marketed under the name GP 4 Silicone Fluid and GP 7100 
by the company GENESEE or the products marketed under 
the names Q2 8220 and DOW CORNING(R) 929 or 939 by 
the company DOW CORNING. The substituted amine 
groups are, for example, C-C aminoalkyl groups; alkoxy 
lated groups, such as the product marketed under the name 
“SILICONE COPOLYMER F-755 by SWS SILICONES 
and ABIL WAX(R) 2428, 2434 and 2440 by the company 
GOLDSCHMIDT. 

In various exemplary embodiments, the at least one fatty 
Substance is neither alkoxylated, nor glycerolated. For 
example, the at least one fatty Substance may be chosen from 
compounds that are liquid or pasty at room temperature and 
atmospheric pressure. By way of example, the at least one 
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fatty Substance may be a compound that is liquid at a 
temperature of 25°C., and atmospheric pressure. 

Exemplary fatty Substances may be, for example, chosen 
from the lower alkanes, fatty alcohols, esters of fatty acid, 
esters of fatty alcohol, and oils such as non-silicone mineral, 
vegetable and synthetic oils, the silicones. 

According to at least one embodiment, the at least one 
fatty Substance is chosen from liquid paraffin, polydecenes, 
liquid esters offatty acids and offatty alcohols, and mixtures 
thereof, for example, the at least one fatty substance of the 
composition according to the disclosure can be non-silicone. 

In some embodiments, the at least one fatty Substance is 
chosen from alkanes, hydrocarbons and silicones. 

In further exemplary embodiments, the at least one fatty 
substance may be chosen from fatty acids. By way of 
example only, fatty acids having from about 6 to about 40 
carbon atoms may be chosen, including but not limited to 
Arachidic Acid, Arachidonic Acid, Beeswax Acid, Capric 
Acid, Caproic Acid, Caprylic Acid, Coconut Acid, IsoStearic 
Acid, Lauric Acid, Linoleic Acid, Linolenic Acid, Myristic 
Acid, Oleic Acid, Olive Acid, Palmitic Acid, Rapeseed Acid, 
Stearic Acid, Tallow Acid, Undecanoic Acid, Undecylenic 
Acid, Wheat Germ Acid. 

In various exemplary embodiments, fatty acids having 
from about 6 to about 40 carbon atoms are chosen from 
Capric Acid, Caprylic Acid, Lauric Acid, Oleic Acid, Isoste 
aric Acid, and Stearic Acid. 

In various embodiments, the at least one fatty Substance 
may be present in an amount of at least about 10% by 
weight, such as from about 10% to about 80% by weight, 
such as from about 15% to about 65% by weight, or from 
about 20% to about 55% by weight, based on the total 
weight of the composition. 
Ceramides 

Ceramide compounds that may be useful according to 
various embodiments include ceramides, glycoceramides, 
pseudoceramides, and mixtures thereof. The ceramides 
which may be used include, but are not limited to, those 
described by DOWNING in Arch. Dermatol, Vol. 123, 
1381-1384 (1987), DOWNING in Journal of Lipid 
Research, Vol. 35, page 2060 (1994), or those described in 
French patent FR 2673179, all of which are incorporated by 
reference herein. 

Further exemplary ceramides that may be used according 
to various embodiments of the disclosure include, but are not 
limited to, compounds of the general formula (III): 

OH 

Ris-CH2-CH-O-CH2-CH-CH2OH 

CH 

N-(CH)-O-Ro 

Ro-C 

O 

wherein, in formula (III): 
Rs and Rio are, independently, chosen from alkyl- or 

alkenyl groups with 10 to 22 carbon atoms, 
Ro is chosen from methyl, ethyl, n-propyl or isopropyl 

groups, and 
n is a number ranging from 1 to 6. Such as, for example, 

2 or 3. 
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In further embodiments, ceramide compounds may be 

chosen from compounds of formula (IV), as described in 
US2005019 1251 and US20090282623, both of which are 
incorporated by reference herein: 

O R3 

R-C-N-S-H-O-R, 
R4 Rs 

wherein, in formula (IV): 
R is chosen from either a Saturated or unsaturated, linear 

or branched C-Cso, e.g. Cs-Cso, hydrocarbon radical, 
it being possible for this radical to be substituted with 
one or more hydroxyl groups optionally esterified with 
an acid R.COOH, R, being an optionally mono- or 
polyhydroxylated, linear or branched, Saturated or 
unsaturated C-Cls hydrocarbon radical, it being pos 
sible for the hydroxyl(s) of the radical R, to be esteri 
fied with an optionally mono- or polyhydroxylated, 
linear or branched, saturated or unsaturated C-Cs 
fatty acid, or a radical R" (NR—CO)—R, R being 
chosen from a hydrogen atom or a mono- or polyhy 
droxylated, e.g. monohydroxylated, C-C hydrocar 
bon radical, R' and R" chosen from, independently, 
hydrocarbon radicals of which the sum of the carbon 
atoms is between 9 and 30, R' being a divalent radical, 
or a radical Rs O—CO-(CH2)p, Rs denoting a 
C-Cohydrocarbon radical, p being an integer varying 
from 1 to 12: 

R being chosen from a hydrogen atom, a saccharide-type 
radical, in particular a (glycosyl)n, (galactosyl)m and 
Sulphogalactosyl radical, a Sulphate or phosphate resi 
due, a phosphorylethylamine radical and a phosphory 
lethylammonium radical, in which n is an integer 
varying from 1 to 4 and m is an integer varying from 
1 to 8: 

R chosen from a hydrogen atom or a hydroxylated or 
nonhydroxylated, Saturated or unsaturated, C-C 
hydrocarbon radical, it being possible for the 
hydroxyl(s) to be esterified with an inorganic acid or an 
acid R-COOH. R., having the same meanings as above, 
and it being possible for the hydroxyl(s) to be etherified 
with a (glycosyl)n, (galactosyl)m, Sulphogalactosyl, 
phosphorylethylamine or phosphorylethylammonium 
radical, it being also possible for R to be substituted 
with one or more C-C alkyl radicals; 

Ra being chosen from a hydrogen atom, a methyl or ethyl 
radical, an optionally hydroxylated, linear or branched, 
Saturated or unsaturated C-Cso hydrocarbon radical or 
a radical —CH2—CHOH-CH O—R in which R. 
denotes a C-C hydrocarbon radical or a radical 
Rs. O—CO-(CH2)p, Rs chosen from a C-Co 
hydrocarbon radical, p being an integer varying from 1 
to 12; and 

Rs denotes a hydrogen atom or an optionally mono- or 
polyhydroxylated, linear or branched, Saturated or 
unsaturated C-Clso hydrocarbon radical, it being pos 
sible for the hydroxyl(s) to be etherified with a (gly 
cosyl)n, (galactosyl)m, Sulphogalactosyl, phosphoryl 
ethylamine or phosphorylethylammonium radical, 

with the proviso that when R and Rs denote hydrogen or 
when R. denotes hydrogen and Rs denotes methyl, then 
R does not denote a hydrogen atom, or a methyl or 
ethyl radical. 



US 9,474,700 B2 
31 32 

By way of example, ceramides of formula (IV) may be R is chosen from a C-C hydrocarbon-based group, 
chosen from those wherein R is an optionally hydroxylated, saturated or unsaturated in the alpha-position, it being 
saturated or unsaturated alkyl radical derived from Ca-C possible for this group to be substituted with one or 

more C-C alkyl groups; it being understood that, in 
the case of natural ceramides or glycoceramides, R 
may also be chosen from a C-C alpha-hydroxyalkyl 
group, the hydroxyl group being optionally esterified 
with a Co-Co alpha-hydroxy acid. 

Exemplary ceramides of formula (V) which may be 
10 chosen include compounds wherein R is chosen from a 

saturated or unsaturated alkyl derived from C-C fatty 
RCHOH t CHOR acids; R is chosen from a hydrogen atom; and R is chosen 

NH from a linear, saturated Cls group. By way of non-limiting 
example, Such compounds may be chosen from N-linoleoyl 

=o 15 dihydrosphingosine, N-oleoyldihydrosphingosine, N-palmi 
R toyldihydro-sphingosine, N-Stearoyldihydrosphingosine, 

N-behenoyldihydrosphingosine, or mixtures thereof. 
As further non-limiting examples of ceramides, com 

wherein, in formula (V): pounds wherein R is chosen from a saturated or unsaturated 
R is chosen from a linear or branched, Saturated or 2O alkyl group derived from fatty acids; R is chosen from a 

unsaturated alkyl group, derived from C-Clso fatty galactosyl or Sulphogalactosyl group; and R is chosen from 
acids, it being possible for this group to be substituted the group —CH=CH-(CH2) -CH group, may be used. 

fatty acids; R is a hydrogen atom; and R is an optionally 
hydroxylated, saturated, linear C-Cz, e.g. C-C radical. 5 

In yet further embodiments, ceramide compounds useful 
according to the disclosure may be chosen from compounds 
of the general formula (V): 

with a hydroxyl group in the alpha-position, or a In at least one exemplary embodiment, the product consist 
hydroxyl group in the omega-position esterified with a ing of a mixture of these compounds, sold under the trade 
Saturated or unsaturated C-C fatty acid; 2s name Glycocer, by the company Waitaki International Bio 

R is chosen from a hydrogen atom or a (glycosyl), Sciences, may be used. 
(galactosyl), or Sulphogalactosyl group, in which n is As further exemplary ceramides, mention may be made of 
an integer ranging from 1 to 4 and m is an integer the following ceramides, as described in US20110182839, 
ranging from 1 to 8; and incorporated by reference herein: 

O 

--~~~~ 
N----~~~~ 

HN 
OH 

1N1 Su-1N1\1\-1N1S OH 

N----~~~~ 
HN 

OH 

1N1 Su-1N1 Su-1N1\1S OH 

N----~~~~ 
HN 

OH 

OH 

OH 

~~~~ OH 
OH 
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~~~~ 
In further embodiments, ceramide compounds useful 

according to the disclosure may be chosen from compounds 
of the general formula (VI): 

R-O-CH 

CHOH 

R-C-N-CH2 

O R13 

wherein, in formula (VI): 
R and R2 are, independently, chosen from alkyl or 

alkenyl groups with 10 to 22 carbon atoms, 
R is an alkyl or hydroxyl alkyl group with 1 to 4 carbon 

atoms, and 
n is a number ranging from 1 to 6. Such as, for example, 

2 or 3. 
In at least one embodiment, the at least one ceramide 

compound is chosen from cetyl-PG-hydroxyethylpalmita 

50 
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HN 
OH 

OH 

OH 
OH 

O 

HN 
OH 

OH 

OH 

O 

HN 
OH 

OH 

OH 

OH 

O 

HN 
OH 

OH 

OH 

mide. In a further embodiment, the at least one ceramide 
compound is chosen from propanediamide, N,N-dihexade 
cyl-N,N-bis-(2-hydroxyethyl), such as that sold commer 
cially as Questamide H or Pseudoceramide H by the com 
pany Quest International Australia Pty. Ltd. In yet a further 
embodiment, the at least one ceramide compound is chosen 
from Cetyl-PG Hydroxylpalmatide/decyl glucoside/water, 
sold as SOFCARE P100H by Kao. 

Without wishing to be bound, in at least certain exemplary 
embodiments, ceramides may be chosen as auxiliary ingre 
dients for their conditioning and/or color-enhancing ben 
efits. 

In various embodiments, the at least one ceramide may be 
present in an amount ranging from about 0.01% to about 2% 
by weight, such as from about 0.01% to about 1% by weight, 
based on the total weight of the composition. 
Alkoxyaminosilicones 

Exemplary alkoxyaminosilicones that may be used 
according to the disclosure include, but are not limited to, 
alkoxyaminosilicones of the general formula (VII): 
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CH3 CH R CH 

R- o- o- o-li-s, 
hi, l, s hi, 

H 
s 
l, 

wherein, in formula (VII): 
n is a number ranging from about 0 to about 999, such as, 

for example, from about 49 to about 249, such as from 
about 125 to about 175; 

m is a number ranging from about 1 to about 1000, such 
as, for example, from about 1 to about 10, such as from 
about 1 to about 5; and 

m and n are numbers with a sum (n+m) ranging, for 
example, from about 1 to about 1000, such as, for 
example, from about 50 to about 250 and still further, 
for example, from about 100 to about 200; wherein 

R. R. and Rs are independently chosen from a hydroxyl 
radical and C-C alkoxy radicals, wherein at least one 
of the radicals R. R. and R are chosen from alkoxy 
radicals. 

The alkoxy radical may be, for example, a methoxy 
radical. 
The hydroxy/alkoxy molar ratio may, for example, range 

from about 0.2:1 to about 0.4:1, such as, for example, from 
about 0.25:1 to about 0.35:1 and further, for example, may 
be equal to about 0.3. 

The at least one aminosilicone of formula (VII) may have 
a weight-average molecular mass ranging, for example, 
from 2000 to 1,000,000, for example from 3500 to 200,000. 
By way of example only, the alkoxyaminosilicone prod 

uct provided by the company Wacker under the name Belsil 
ADM 652(R), may be chosen. 

Further exemplary alkoxyaminosilicones that may be 
used according to the disclosure include, but are not limited 
to, alkoxyaminosilicones of the general formula (VIII): 

CH CH3 R2 CH3 

R- o- o- o-li-s, 
CH it, p s hi, 

NH 

his g 
NH2 

wherein, in formula (VIII): 
p is a number ranging from 0 to 999, for example from 49 

to 349, and further, for example, from 159 to 239; 
q is a number ranging from 1 to 1000, for example, from 

1 to 10, and further, for example, from 1 to 5; and 
p and q are numbers with a Sum (p+q), for example, 

ranging from 1 to 1000, for example from 50 to 350 and 
further, for example, from 150 to 250; 

R and R2 are independently chosen from a hydroxyl 
radical and C-C alkoxy radicals, wherein at least one 
of the radicals R and R2 are chosen from alkoxy 
radicals. 
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The alkoxy radical may be, for example, a methoxy 

radical. 
The hydroxy/alkoxy molar ratio may, for example, range 

from about 1:0.8 to about 1:1.1, such as, for example from 
about 1:0.9 to about 1:1, and may further, for example, be 
about 1:0.95. 
The at least one aminosilicone of formula (VIII) may have 

a weight-average molecular mass ranging, for example, 
from 2000 to 200,000, for example from 5000 to 100,000, 
and further, for example, from 10,000 to 50,000. 
The weight-average molecular mass of the at least one 

aminosilicone are measured by gel permeation chromatog 
raphy (GPC) at ambient temperature in polystyrene equiva 
lents. The columns used are L Styragel columns. The eluent 
is THF and the flow rate is 1 ml/min. 200 ul of a 0.5% by 
weight solution of silicone in THF are injected. Detection 
may be carried out by refractometry and UV metry. 
By way of example only, the alkoxyaminosilicone prod 

ucts provided by the company Wacker under the name Fluid 
WR 1300R and Belsil ADM 6057R) may be chosen. 
The at least one aminosilicone chosen from formulae 

(VII) and (VIII) may be employed, for example, in an 
oil-in-water emulsion. The oil-in-water emulsion may fur 
ther comprise at least one surfactant. The at least one 
Surfactant may be chosen, for example, from cationic and 
non-ionic Surfactants. 
A particle of the at least one aminosilicone in the emulsion 

may have an average size ranging from, for example, about 
3 to about 500 nanometers. Such particle sizes are measured 
with a laser granulometer particle of the at least one amino 
silicone in the emulsion may have an average size ranging, 
for example, from about 3 to about 500 nanometers. Such 
particle sizes are measured with a laser granulometer. 
The at least one aminosilicone of formula (VIII) may be 

used, for example, in a microemulsion. In the microemul 
sion, the at least one aminosilicone of formula (VIII) may 
have a size ranging from 5 to 60 nanometers and, for 
example, from 10 to 50 nanometers. 
A microemulsion of the at least one aminosilicone of 

formula (VIII) may be available, for example, under the 
name Finish CT 96 E(R) or SLM 28020R) by the company 
Wacker. 
The at least one aminosilicone chosen from formulae 

(VII) and (VIII) may be selected, for example, such that the 
contact angle with water of a hair treated with a composition 
comprising 2% AS (active Substance) of the at least one 
aminosilicone ranges from 90° C. to 180° C., for example 
from 90° C. to 130° C. 
A composition comprising the at least one aminosilicone 

chosen from formulae (VII) and (VIII) may be such that the 
contact angle of a hair treated with the composition ranges 
from 90° C. to 180° C., for example from 90° C. to 130° C. 
The measurement of the contact angle described herein 

may be performed as described in U.S. Pat. No. 6,846,333, 
incorporated by reference herein. For example, the product 
SLM 28020R) from Wacker at 12% in water (i.e. 2% of at 
least one aminosilicone) gives a contact angle of 93° C. 

In at least certain exemplary embodiments, the 
alkoxyaminosilicone may be provided as part of the com 
position Wacker-Belsil ADM Log 1(R) (Wacker Chemie AG 
(Munich, Germany)), which consists of amodimethicone at 
15%, Glycerin at 3.5%, Trideceth-5 at 6% and Trideceth-10 
at 1.5%, or as part of the cationic aqueous emulsion Dow 
Corning 2-8299 Cationic Emulsion (Dow Corning). 

Without wishing to be bound, in at least certain exemplary 
embodiments, alkoxyaminosilicones may be chosen as aux 
iliary ingredients for their conditioning, fade-resistance, 
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and/or porosity-reducing benefits, and/or for their ability to 
impart improved cosmetic properties to the hair, Such as, for 
example, softness, Smoothness, and/or ease of disentangling 
and styling. 

In various embodiments, the at least one alkoxyamino 
silicone may be present in an amount ranging from about 
0.01% to about 20% by weight, such as from about 0.1% to 
about 15% by weight, from about 0.5% to about 10% by 
weight, based on the total weight of the composition. 
Silane Compounds 

Exemplary silanes that may be used according to various 
embodiments of the disclosure include, but are not limited 
to, organosilanes and derivatives thereof. Such as alkylsi 
lanes, allylsilanes, alkoxysilanes, and the like. 

In various exemplary embodiments, the at least one silane 
compound may be chosen from alkoxysilanes comprising at 
least one solubilizing functional group. By way of non 
limiting examples, silanes may be chosen from methoxysi 
lanes, triethoxysilanes, and the like Such as aminopropyltri 
ethoxysilane, methyltriethoxysilane, and derivatives thereof. 
As used herein, the term “at least one solubilizing func 

tional group” means any functional chemical group facili 
tating the bringing into Solution of the alkoxysilane in the 
Solvent or in a combination of Solvents of the composition, 
for example, in solvents chosen from water, water-alcoholic 
mixtures, organic solvents, polar solvents and non-polar 
Solvents. 

Suitable solubilizing functional groups include, but are 
not limited to, primary, secondary, and tertiary amine, aro 
matic amine, alcohol, carboxylic acid, Sulfonic acid, anhy 
dride, carbamate, urea, guanidine, aldehyde, ester, amide, 
epoxy, pyrrole, dihydroimidazole, gluconamide, pyridyle, 
and polyether groups. 
The at least one alkoxysilane comprising at least one 

solubilizing functional group present in the composition 
may, in at least one embodiment, comprise two or three 
alkoxy functions. In another embodiment, the alkoxy func 
tional groups are chosen from methoxy and ethoxy func 
tional groups. 

According to a further embodiment, the at least one 
alkoxysilane comprising at least one solubilizing functional 
group present in the composition of the present disclosure is 
chosen from compounds of formula (IX): 

wherein, in formula (IX): 
R is chosen from halogen atoms, OR groups, and R. 

groups: 
Rs is chosen from halogen atoms, OR" groups, and R. 

groups: 
R is chosen from halogen atoms, OR" groups, and R. 

groups: 
R. R. R. R. R", R", R, R2, and R, which may be 

identical or different, are chosen from linear and 
branched, saturated and unsaturated hydrocarbon 
groups, optionally bearing at least one additional 
chemical group, wherein R. R. R. R", and R" may 
also be chosen from hydrogen; at least two groups R. 
Rs, and R are different from R, R2, and R, and at 
least two groups R', R", and R" are not hydrogen. 
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The at least one alkoxysilane comprising at least one 

solubilizing functional group may also be chosen from 
compounds of formula (X): 

R7 R9 
/ Ys 
N 

Rs R10 

wherein, in formula (X): 
Ro is chosen from halogenatoms and OR's groups and Rio 

is chosen from halogen atoms and OR'o groups; 
wherein at least one of Ro and Rio is not a halogen; 

R's and R', which may be identical or different, are 
chosen from hydrogen, and linear and branched, Satu 
rated and unsaturated C-C hydrocarbon groups; 
wherein at least one of Ro and Rio is not hydrogen; 

R, is a non hydrolyzable functional group providing a 
cosmetic effect, and 

Rs is a non hydrolyzable functional group bearing at least 
one function chosen from: amines, carboxylic acids and 
salts thereof. Sulfonic acids and salts thereof, polyols 
Such as glycol, polyethers such as polyalkylene ether, 
and phosphoric acids and salts thereof. 

As used herein, the term “functional group providing a 
cosmetic effect” means a group derived from an entity 
chosen from reducing agents, oxidizing agents, coloring 
agents, polymers, Surfactants, antibacterial agents, and UV 
absorbing filters. 

According to a third embodiment, the at least one alkox 
ysilane comprising at least one solubilizing functional group 
may be chosen from compounds of formula (XI): 

wherein, in formula (XI): 
R is chosen from halogen atoms, OR groups, and R. 

groups: 

R is chosen from halogen atoms, OR's groups, and R' 
groups: 

Ra is chosen from halogen atoms, OR groups, and R' 
groups: 

wherein at least two groups R. R. and Ra are different 
from Ro Ro, and R" groups; 

R is a group chosen from groups bearing at least one 
function chosen from: carboxylic acids and salts 
thereof. Sulfonic acids and salts thereof, and polyalky 
lethers; and 

Ro, R'o, R"o, R', R', and R', which may be identical 
or different, are chosen from linear and branched, 
Saturated and unsaturated, C-C hydrocarbon groups 
optionally bearing at least one additional chemical 
functional group chosen from: carboxylic acids and 
salts thereof. Sulfonic acids and salts thereof, and 
polyalkylether functions, wherein R2, R's, and Ra 
may also be chosen from hydrogen, and wherein at 
least two of the groups R', R's, and R', are not 
hydrogen. 
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According to another embodiment, the at least one alkox 
ysilane comprising at least one solubilizing functional group 
may be chosen from compounds of formula (XII): 

(R2O),(R22),Si-(A)-NR23-(A'))-NR'23-(A") al 
Si—(R22),(OR'2). 

wherein, in formula (XII): 
R. R. R', and R', which may be identical or 

different, are chosen from linear and branched, Satu 
rated and unsaturated hydrocarbon chains, optionally 
comprising at least one heteroatom, optionally inter 
rupted by or Substituted with at least one group chosen 
from ether, ester, amine, amide, carboxyl, hydroxyl, 
and carbonyl groups, 

X is an integer ranging from 1 to 3. 
y=3-X. 
X is an integer ranging from 1 to 3. 
y'=3-x', 
p, p", p", q, and q can each be 0 or 1, wherein at least one 

of q or q is not equal to Zero, 
A., A', and A", which may be identical or different, are 

chosen from linear and branched C-Co alkylene diva 
lent radicals, and 

R and R's, which may be identical or different, are 
chosen from hydrogen and linear and branched, Satu 
rated and unsaturated hydrocarbon chains, optionally 
comprising at least one heteroatom, optionally inter 
rupted by or substituted with at least one entity chosen 
from: ether, C-C alcohol ester, amine, carboxyl, 
alkoxysilane, C-C aryl, hydroxyl, and carbonyl 
groups, and aromatic, heterocyclic, and non-heterocy 
clic rings, optionally substituted with at least one group 
chosen from C-C alcohol ester, amine, amide, car 
boxyl, alkoxysilane, hydroxyl, carbonyl, and acyl 
groups. 

The at least one alkoxysilane comprising at least one 
solubilizing functional group may also be chosen from 
compounds of formula (XIII): 

wherein, in formula (XIII): 
Ra and Rs, which may be identical or different, are 

chosen from linear and branched, Saturated and unsatu 
rated hydrocarbon chains, optionally comprising at 
least one heteroatom, optionally interrupted by or Sub 
stituted with at least one group chosen from ether, ester, 
amine, amide, carboxyl, hydroxyl, and carbonyl 
groups, 

n=0 or 1, 
n"=0 or 1, 
E and E', which may be identical or different, are chosen 
from linear and branched C-C alkylene divalent 
radicals, 

Re and R-7, which may be identical or different, are 
chosen from hydrogen and linear and branched, Satu 
rated and unsaturated hydrocarbon chains, optionally 
comprising at least one heteroatom, optionally inter 
rupted by or substituted with at least one entity chosen 
from: ether, C-C alcohol ester, amine, carboxyl, 
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alkoxysilane, Co-Co aryl, hydroxyl, and carbonyl 
groups, and aromatic, heterocyclic, and non-heterocy 
clic rings, optionally Substituted with at least one group 
chosen from: C-Co alcohol ester, amine, amide, car 
boxyl, alkoxysilane, hydroxyl, carbonyl, and acyl 
groups, 

r is an integer ranging from 0 to 4. 
r=0 or 1, and 
Rs, which may be identical or different, is chosen from 

hydrogen and linear and branched, saturated and 
unsaturated hydrocarbon chains, comprising, option 
ally at least one heteroatom, optionally interrupted by 
or substituted with at least one entity chosen from: 
ether, alkyl alcohol ester, amine, carboxyl, alkoxysi 
lane, alkyl aryl, hydroxyl, and carbonyl groups, and 
aromatic, heterocyclic, and non-heterocyclic rings. 

According to a further exemplary embodiment, the at 
least one alkoxysilane comprising at least one solubilizing 
functional group may be chosen from compounds of formula 

wherein, in formula (XIV): 
Ro and Ro, independently, are chosen from linear and 

branched, Saturated and unsaturated hydrocarbon 
chains, optionally comprising at least one heteroatom, 
optionally interrupted by or substituted with at least one 
group chosen from ether, ester, amine, amide, carboxyl, 
hydroxyl, and carbonyl groups, 

x=2 or 3, 
y=3-X. 
A is chosen from linear and branched C-C alkylene 

divalent radicals, optionally interrupted by or substi 
tuted with at least one group chosen from C-Co 
alcohol ester, amine, carboxyl, alkoxysilane, Cs-Co 
aryl, hydroxyl, and carbonyl groups, and 

S=O or 1. 
In a further exemplary embodiment, the at least one 

alkoxysilane comprising at least one solubilizing functional 
group is chosen from compounds of formula (XV): 

OR 

HN(CH2)-Si OR 
OR 

wherein, in formula (XV), the R radicals, which may be 
identical or different, are chosen from C-C alkyl radicals 
and n is an integer ranging from 1 to 6, for example, from 
2 to 4. 
The alkoxysilanes useful in the present disclosure can be 

chosen from alkoxysilanes comprising a silicon atom of 
formula RSiX, wherein X is a hydrolysable group such 
as methoxy, ethoxy or 2-methoxyethoxy, R is a monovalent 
organic radical which contains 1 to 12 carbon atoms and 
may contain groups such as mercapto, epoxy, acrylyl, meth 
acrylyl, amino or urea, and n is an integer from 1 to 4, and 
according to at least one embodiment is 3. Exemplary 
alkoxysilanes include, but are not limited to, 3-mercapto 
propyltriethoxysilane and aminoalkyltrialkoxysilanes Such 
as 3-aminopropyltriethoxysilane, as described in French 
Patent Application No. FR2789896, incorporated by refer 
ence herein. 

Other useful alkoxysilanes are cited, for example, in 
EP1216022, incorporated by reference herein, which 
describes alkoxysilanes comprising at least one hydrocarbon 
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chain containing a non-basic solubilizing chemical function. 
In this respect, non-limiting mention may be made of the 
HCl-neutralized sodium N-(3-trimethoxysilyl)propyleth 
ylenediaminetriacetate supplied by GELEST. 

According to at least one embodiment, the alkoxysilanes 
may comprise at least one hydrocarbon chain containing 
fluorine atoms. Possible examples include but are not lim 
ited to the 3,3,3-trifluoropropyltriethoxysilane or trideca 
fluorooctyltriethoxysilane compounds described in 
EP1510197, incorporated by reference herein. 

In another embodiment, the useful alkoxysilanes may be 
alkoxysilanes which carry a group having a cosmetic func 
tional group, Such as aromatic nitro dyes or anthraquinone, 
napthoduinone, benzoquinone, azo, Xanthene, triarylmeth 
ane, azine, indoaniline, indophenolic or indoamine dyes; 
groups having a reductive effect, Such as thiol groups, 
Sulphinic acid or Sulphinic salt, it being possible for these 
alkoxysilanes to carry a solubilizing non-hydrolysable group 
Such as amino groups, carboxylic acids, Sulphonic acids, 
Sulphates, quaternary ammoniums, polyalcohols, polyether 
and phosphates. One possible example includes aminopro 
pyl-N-(4.2-dinitrophenyl)aminopropyldiethoxysilane. 
Exemplary compounds of this type are described, for 
example, in EP1216023, incorporated by reference herein. 
The alkoxysilanes of the present disclosure may be amino 

aryl alkoxysilanes. Non-limiting examples include the fol 
lowing, all of which are provded by GELEST: 

3-(m-aminophenoxy)propyltrimethoxysilane, of the for 
mula: 

HN O(CH)3-Si(OCH3) 

p-aminophenyltrimethoxysilane, of formula: 

HN 

and 
N-(2-aminoethylaminomethyl)phenethyltrimethoxysi 

lane, of the formula: 

(CHO)-Si-(CH-5 

CH-NH-(CH)-NH. 

The alkoxysilanes of the present disclosure may be silanes 
having an aldehyde or acetal functional group. 

The alkoxysilanes may also be silanes containing non 
primary amines. Such as the bis3-(triethoxysilyl)propyl 
amine of the formula (CHCHO), Si(CH)NH(CH)Si 
(OCH2CH) provided by Fluorochem, the bis 
trimethoxysilylpropylamine of the formula (CHO). Si 
(CH)NH(CH)Si(OCH) provided by Gelest, the bis 
methyldiethoxysilylpropylamine of the formula 
(CHCHO)CHSi(CH)NH(CH)SiCH (OCHCH.) 
provided by Gelest and the bis3-trimethoxysilylpropyl 
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ethylenediamine of formula (CHO)Si(CH)NH(CH)NH 
(CH), Si(OCH) provided by Gelest. 

In other exemplary embodiments, the silane compound 
may be chosen from octadecyltrichlorosilane and deriva 
tives thereof. 

In other various exemplary embodiments, the at least one 
silane compound may be chosen from those described in US 
20080184495, incorporated by reference herein, including, 
for example, alkoxysilane compounds comprising at least 
one —Si-OR portion, wherein R is an alkyl group com 
prising from 1 to 6 carbon atoms. 
By way of example, the at least one silane may be chosen 

from organosiloxanes comprising at least 2 alkoxysilane end 
groups and/or trialkoxysilane end groups. 

In at least one exemplary embodiment, the at least one 
silane may be chosen from Bis-PEG-18 Methyl Ether Dim 
ethyl Silane, sold by Dow Corning. 

In another exemplary embodiment, the at least one silane 
is a trialkoxysilane comprising an amino Substituent. 

In particularly exemplary embodiments, the at least one 
silane is Y-aminopropyltriethoxysilane, also known as 
3-aminopropyltriethoxysilane, commercially available 
under the tradename, KBE-903TM, from Shin-Etsu, and also 
under the tradename, Silsoft(R) A-1 100, from Momentive 
Performance Materials. 

In various embodiments, the at least one silane may be 
present in an amount ranging from about 0.1% to about 40% 
by weight, such as from about 0.1% to about 30% by weight, 
from about 0.5% to about 30% by weight, from about 0.5% 
to about 25% by weight, or from about 1% to about 20% by 
weight, based on the total weight of the composition. 
Bleach Activators 

According to various embodiments of the disclosure, one 
or more phases of the compositions described herein may 
comprise at least one bleach activator. Without wishing to be 
bound by theory, it is believed that bleach activators increase 
the lightening effect of other components, thereby providing 
compositions having Superior lightening power in less time, 
and therefore minimizing the damage to the hair and/or skin. 
This is likewise believed to be even more useful when, as in 
various embodiments herein, Successive chemical treat 
ments are applied to the hair in a short period of time. 

Exemplary bleach activators that may be used according 
to various embodiments of the disclosure include, but are not 
limited to, cationic pyridinium derivatives, such as those 
disclosed in WO2010054981; cationic acylpyridinium 
derivatives, such as those disclosed in US2011232669, 
US2011047712, and US2011 146006; saccharin derivatives, 
such as those disclosed in DE 102010043497; cationic 
phthalamide derivatives, such as those disclosed in 
WO2011079974; cationic 3,4-dihydroisoquinolinium 
derivatives, such as those disclosed in US2011 14.6005; sul 
fonimine derivatives, such as those disclosed in 
WO2011064007; 1,2-dihydropyrimidinium derivatives, 
such as those disclosed in DE 102006031470; diacylated 
2,5-diketopiperizine derivatives, such as those disclosed in 
U.S. Pat. No. 3,775,332: N-acylated-2,4,6,8-tetraazabicy 
clo-(3,3,1)-nonan-3,7-diones, such as those disclosed in 
U.S. Pat. No. 3.825,543; and acylated glycoluril derivatives, 
such as those disclosed in U.S. Pat. No. 3,715,184, all of 
which are incorporated by reference herein. 

In various embodiments, the at least one bleach activator 
may be present in an amount ranging from about 0.01% to 
about 15% by weight, such as from about 0.1% to about 12% 
by weight, from about 0.5% to about 5% by weight, based 
on the total weight of the composition. 
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Co-Bleach Activators 
According to various embodiments of the disclosure, one 

or more phases of the compositions described herein may 
comprise at least one co-bleach activator. Without wishing to 
be bound by theory, it is believed that co-bleach activators 
also increase the lightening effect of other components, 
thereby providing compositions having Superior lightening 
power in less time and minimizing the damage to the hair 
and/or skin. 

Exemplary co-bleach activators that may be used in the 
composition include, but are not limited to, aliphatic and 
carboxylic co-bleach activators. In various embodiments, 
co-bleach activators contain a hydroxyl group, a carboxylic 
acid, a Sulfuric acid monoester, a phosphoric acid monoester, 
and/or a physiologically acceptable salt thereof. 
By way of example, co-bleach activators may be chosen 

from compounds of the general formula (XVI): 

R2 Y 

N. YO-R1 

wherein, in formula (XVI): 
Y is a carbonyl group, a direct bond or methylene group; 
R1 is hydrogen, a C-C alkyl group, a physiologically 

acceptable cation oran SO, or a PO, group; 
R2 is an amino, a methylamino, a dimethylamino, a 

trimethylammonio group, phenyl, benzyl, phenoxym 
ethyl, 1-naphthyl 2-naphthyl, 2-, 3-, 4-toluoyl, or an 
R4-O-(CH2CH2O), group, wherein R4 is a Co-Co 
alkyl group and n is a number 15 or greater, and 

R3 is hydrogen or an optionally branched C-C alkyl 
group; 

provided that: 
if Y is a carbonyl group, R1 is hydrogen, a C-C alkyl 

group or a physiologically acceptable cation, R2 is an 
amino, a methylamino, a dimethylamino or a trimeth 
ylammonio group, and R3 is hydrogen or an optionally 
branched C-C alkyl group; 

if Y is a direct bond, R1 is hydrogen, R2 is phenyl, benzyl, 
phenoxymethyl, 1-naphthyl 2-naphthyl, 2-, 3- or 
4-toluoyl, and R3 is hydrogen or an optionally 
branched C-C alkyl group; or 

if Y is a methylene group, R1 is an SO, or a PO, group, 
R2 is an R4-O-(CHCHO), group, wherein R4 is a 
Co-Co alkyl group and n is a number greater than 15, 
and R3 is hydrogen. 

Non-limiting examples of co-bleach activators useful 
according to embodiments of the disclosure include activa 
tors such as glycine, N-methyl glycine, N,N-dimethyl gly 
cine, alanine, N-methyl alanine, N,N-dimethyl alanine, leu 
cine, N-methyl leucine, N,N-dimethyl leucine, isoleucine, 
N-methyl isoleucine, N,N-dimethyl isoleucine, and physi 
ologically acceptable salts thereof. 

In various embodiments, the co-bleach activator may be 
chosen from glycine, aromatic alcohols, and physiologically 
acceptable salts thereof. Exemplary and non-limiting aro 
matic alcohols may include benzyl alcohol, 2-phenylethyl 
alcohol. 1-phenylethyl alcohol. 2-phenoxyethanol, 1-hy 
droxymethylnaphthalene and/or 2-hydroxymethylnaphtha 
lene. 

In further exemplary embodiments, co-bleach activators 
may be chosen from physiologically acceptable salts of an 
alkyl ether sulfate having the general formula (XVII): 

R4-O(CH2CH2O), SOY 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

44 
wherein, in formula (XVII), R4 is a C-C alkyl group; m 
is a number from 15 or greater; and Y is an alkali metal 
and/or alkaline earth metal, ammonium, alkylammonium or 
alkanolammonium. 

In at least one exemplary embodiment, the co-bleach 
activator may be Sodium Coceth-30 Sulfate and is distrib 
uted by Cognis as a 31-33 wt % aqueous solution under the 
trade name Disponil.R FES 77. 

In embodiments where the co-bleach activator contains a 
structural unit which allows a plurality of spatial arrange 
ments, such as substituted double bonds or centers of 
asymmetry, it is understood that all possible stereoisomers 
are included. It may optionally, however, also be possible to 
use either just one stereoisomer, or a mixture of two or more 
Stereoisomers. 

In various embodiments, the at least one co-bleach acti 
vator may be present in an amount ranging from about 
0.01% to about 10% by weight, such as from about 0.1% to 
about 5% by weight, based on the total weight of the 
composition. 
Lift-Enhancing Agents 

In addition to the lift-enhancing agents described above, 
exemplary lift-enhancing agents that may be used as auxil 
iary ingredients include, but are not limited to, metal cata 
lysts, such as, for example, magnesium hydroxide and 
magnesium carbonate. 
Other Ingredients 
The compositions of the present invention can also com 

prise any additive typically used in cosmetic or hair treat 
ment compositions. Such additives can be present in the 
pre-alkalizing composition, the color-altering composition 
(in the bleach composition, the developer composition, 
and/or the final color-altering composition), and/or the post 
treatment composition. Exemplary additives may include 
waxes, organogelators, thickening agents such as organo 
philic clays, dispersants, oils, preserving agents, fragrances, 
fillers, neutralizing agents, hydroxy acids, UV filters, acidi 
fying agents, buffering agents, conditioning agents, Surfac 
tants, antioxidants, fragrances, vitamins, and provitamins. 
The composition according to the invention may comprise 

one or more natural dyes. Non-limiting examples of natural 
dyes that may be chosen include lawsone, juglone, alizarin, 
purpurin, carminic acid, kermesic acid, laccaic acid, pur 
purogallin, anthragallol, protocatechaldehyde, indigo, isatin, 
curcumin, spinulosin, chlorophylls, chlorophyllines, orce 
ins, haematin, haematoxylin, brazilin, brazileine, safflower 
dyes (for instance carthamine), flavonoids (with, for 
example, morin, apigenidin and sandalwood), anthocyans 
(of the apigeninidin type), carotenoids, tannins, Sorghum 
and cochineal carmine, or mixtures thereof. 

Extracts or decoctions containing these natural dyes, and 
especially henna-based extracts, may also be used. 

For example, the natural dyes are chosen from lawsone, 
juglone, alizarin, purpurin, carminic acid, kermesic acid, 
laccaic acid, purpurogallin, protocatechaldehyde, indigo, 
isatin, curcumin, spinulosin, apigenidin, chlorophylline, Sor 
ghum, orceins, cochineal carmine, haematin, haematoxylin, 
brazilin and brazileine, and mixtures thereof. 

These dyes may optionally be used in the presence of 
mordants (for example Zinc, manganese, aluminium, iron, 
etc. salts). 
The natural dyes, when they are present, may, for 

example, represent from about 0.001% to about 10% by 
weight, such as from about 0.01% to about 8% by weight, 
or from about 0.1% to about 5% by weight, relative to the 
weight of the composition. 
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Needless to say, a person skilled in the art will take care 
to select the optional additional compound(s) mentioned 
above such that the advantageous properties intrinsically 
associated with the methods and compositions of the present 
invention disclosed herein are not, or are not substantially, 
adversely affected by the envisaged addition(s). 
Heat Treatment 
As an additional, optional step, for example during or 

after one or more of steps (a), (c), (d), (f), or (g), such as 
Subsequent to the application of the color-altering compo 
sition, the hair may be treated with heat. The heat treatment 
may optionally be effectuated by any means known, Such as, 
for example, by use of a hair dryer/hood, hot/flat iron, 
exposure to ultraviolet (UV) light, etc. 
The step of exposing the hair to heat may last for any 

amount of time, such as about 0.1 second to about 1 hour, for 
example from about 5 minutes to about 50 minutes, about 10 
to about 45 minutes, such as about 30 minutes. In various 
embodiments, the heat treatment may be at a temperature of 
at least about 50° C., such as at least about 75° C., at least 
about 100° C., or at least 150° C. By way of example, the 
temperature may range from about 50° C. to about 250° C. 

The heat treatment may optionally be accompanied by a 
Smoothing step. 
Application 
The compositions according to various embodiments of 

the disclosure may be in any form known to those of skill in 
the art, and may be applied to the hair by any method known. 
By way of example only, the compositions may be provided 
in a multiple-agent container, e.g. as a foam. 

In at least one exemplary embodiment, methods for 
altering the color of hair comprise discharging a composi 
tion as described herein in the form of a foam from a squeeze 
container, aerosol container, and the like, for example as 
described in WO2008136433, GB2219352A, 
JP5155742A2, and US20030084.517, all of which are incor 
porated by reference herein. 

According to various embodiments disclosed herein, the 
color-altering composition is applied to the pre-alkalized 
hair, followed by application of the developer composition 
directly to the hair. Conventional dyeing processes require 
the pre-mixing of the oxidative dye precursor and the 
developer composition, followed by the application of the 
mixture to the hair fibers. These processes may be messy 
and/or time-consuming. In contrast, the methods disclosed 
herein may allow the hair color to be developed in situ, e.g., 
directly on the hair fibers without the need for pre-mixing 
the color-altering composition and the developer composi 
tion. 

Unless expressly indicated otherwise, all numeric quan 
tities are to be understood as being modified in all instances 
by the term “about, whether or not so stated, meaning 
within 10% of the indicated number. 
As used herein, the expressions “substantially free” and 

“Substantially no” are to be understood as meaning less than 
about 0.05 wt % of the indicated compound, relative to the 
total weight of the composition. For instance, a color 
altering composition comprising Substantially no chemical 
oxidizing agents is understood to mean a composition com 
prising less than about 0.05 wt % of chemical oxidizing 
agents, relative to the total weight of the color-altering 
composition. By way of non-limiting example, the color 
altering composition may comprise less than about 0.04 wit 
%, such as less than about 0.03 wt %, less than about 0.02 
wt %, or less than about 0.01 wt % of chemical oxidizing 
agents, relative to the total weight of the composition. 
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As used herein, the expression “at least one' means one 

or more and thus includes individual components as well as 
mixtures/combinations. As used herein, the terms “a,” “an, 
and “the are meant to signify "at least one, unless 
expressly otherwise indicated. Thus, the phrase “an oxidiz 
ing agent means one or more oxidizing agents. 
As used herein, the term "hair is meant to include 

keratinous fibers. As used, the term “hair may include 
“living hair, i.e. on a living body, or may be “non-living 
i.e. in a wig, hairpiece or other aggregation of non-living 
fibers, such as though used in textiles and fabrics. Mamma 
lian hair, e.g. human hair, is exemplary in various embodi 
ments. However wool, fur and other melanin-containing 
fibers are suitable for use in the methods and with the 
compositions described herein. 
The term “anhydrous” as used herein is intended to mean 

that the composition is either completely free of unbound 
water or contains substantially no unbound water, Such as, 
for example, no more than about 1% by weight, Such as no 
more than about 0.5% by weight, based on the weight of 
each composition. 
As used herein, the phrase “salts and derivatives thereof 

is intended to mean all salts and derivatives comprising the 
same functional structure as the compound they are referring 
to, and that have similar properties. 
As used herein, the terms “pre-alkalizing” and “pre 

alkalized' mean that the hair has a higher pH than when it 
has not been Subjected to chemical treatment, as described 
herein. In certain embodiments, the pH of the pre-alkalized 
hair may be greater than about 7, for example, ranging from 
about 7 to about 14, from about 7.5 to about 14, or from 
about 8 to about 14. 
As used herein, the phrase “color-altering composition' 

means a composition that brings about a change in hair 
color, including, for example, bleaching, lightening, dyeing, 
etc. 

As used herein, the phrase “minimizing damage' to the 
hair and/or skin is intended to mean that the breakage of the 
hair has been reduced or eliminated. 
As used herein, the term “ready-to-use composition' 

means a composition intended to be applied in unmodified 
form to the keratin fibers, i.e. it may be stored in unmodified 
form before use or may result from the extemporaneous 
mixing of two or more compositions. 
As used herein, the expression “chemically altering 

means contacting the hair with at least one composition 
containing at least one chemical ingredient that changes or 
contributes to changing the shape and/or the color of the 
hair, to any degree. 
As used herein, the term “applying a composition to the 

hair or “treating the hair with a composition is intended to 
mean contacting the hair with at least one of the composi 
tions of the invention, in any manner. 
As used herein, the terms “straightening or “straighten' 

or “relaxing or “relax” the hair mean to remove the curl 
from the hair or reduce the degree of curl of the hair. It also 
means changing the shape of hair or the degree of curl in the 
hair to make the hair more straight. It can also mean 
removing or reducing the frizziness of the hair. 
As used herein, "cosmetically acceptable' means that the 

item in question is compatible with any human keratin 
material and in particular human keratinous fibers, such as 
human hair. 
As used herein, "cosmetically acceptable carrier” means 

a carrier that is compatible with any human keratin material 
and in particular human keratinous fibers, such as human 
hair. 
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As used herein, “recently contacted” means that the time 
period between contacting the hair with a chemical compo 
sition according to various methods is not more than about 
twenty four hours. 
As used herein, “natural hair color” refers to the color of 

hair resulting from the melanin pigments present in the hair. 
As used herein, "conditioning means imparting to at 

least one keratinous fiber at least one property chosen from 
combability, manageability, moisture-retentivity, luster, 
shine, and softness. In case of combing, the level of condi 
tioning is evaluated by measuring, and comparing, the ease 
of combability of the treated hair and of the untreated hair 
in terms of combing work (gm-in). 
As used herein, “formed from,” means obtained from 
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-continued 

INCI US concentration 

POLYQUATERNIUM-6 AND CETYL 2.4 
HYDROXYETHYLCELLULOSE 
GLYCERN 3 
SURFACTANTS 22.5 
WATER QS 

After the hair color is processed for about 10 minutes, the 
hair is optionally rinsed. Next, a 92:8 shampoo:activator 
developer composition can be applied to the hair: 
Shampoo 

chemical reaction of, wherein “chemical reaction, includes 15 
spontaneous chemical reactions and induced chemical reac- NCI US Name Concentration 
tions. As used herein, the phrase “formed from', is open WATER 66.25 
ended and does not limit the components of the composition POLYQUATERNIUM-10 O.8 
to those listed. AMMONIUM HYDROXIDE O 
As used herein, the term "rheology-modifying agent” or 20 DISODIUM COCOAMPHODIACETATE 10 

“rheology modifier” means any compound capable of giving Sok." s 
a viscosity to the oxidizing composition Such that, once it is TARTARIC ACID 0.1 
applied onto hair, this composition does not run, and remains SODIUM LAURETH SULFATE 13.85 
perfectly localized at the point of application. FRAGRANCE O.3 
As used herein, the methods and compositions disclosed 25 PEG-6O HYDROGENATED CASTOR OIL O.S 

s p CITRIC ACID 4 
may be used on the hair that has not been artificially dyed O ETHYLEHEXYL METHOXYCINNAMATE O.OS 
pigmented. TOCOPHERYLACETATE O.OS 
As used herein, the methods and compositions disclosed HEXYLENE GLYCOL 1 

may be also used on the hair that has been artificially dyed AMMONIUM HYDROXIDE 3.2 
or pigmented. 30 Total 1OO 

It is to be understood that the foregoing describes various 
exemplary embodiments of the invention, but that modifi 
cations may be made therein without departing from the Activator 
spirit or scope of the invention as set forth in the claims. 

EXAMPLES 35 INCI US Name Concentration 

SODIUMPERSULFATE 75 
Example 1 SILICA 2.3 

ZEA MAYS (CORN) STARCH 2O 
EDTA 1 

The hair can be pre-alkalized, and then the following 40 HYDROGENATED POLYDECENE 1.7 
cream color can be applied to the hair: 

Total 100 

INCIUS concentration After the developer is on the hair for about 5 minutes, the 
ERYTHORBIC ACID 0.4 hair is optionally rinsed. 
ETHANOLAMINE 
EDTA O.2 Example 2 
SODIUM SULFITE O.1 
OXIDATIVE DYE PRECURSORS 2.78 
FRAGRANCE O.3 Compositions 
MICA (and) TITANIUM DIOXIDE O.3 50 

Color-Altering Composition 

% Concentration 
INCI Name Commercial Name activity (wt %) 

Laureth-12 AIkonat L 120 1OO 3 

(Oxiteno) 
Oleth-30 Genapul U 300 F 1OO 2 

(Clariant) 
Sodium Cetearyl Sulfate Lanette e Granules 96 1.5 

(Cognis) 
Cetearyl Alcohol NA 1OO 2 
Sodium Sulfate NA 1OO 2 
Laureth-2 Arylpon F 1OO 8 

(Cognis) 
PEG-4 Rapeseedamide Amidet N 92.305 4 

(Kao) 
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-continued 

% Concentration 
INCI Name Commercial Name activity (wt %) 

Trideceth-2 Amidet A15 Lao 15 OO 4 
(Kao) 

Glycerin Glycerine 4833 OO 3 
(Oleon) 

Polyguaternium-6 Merquat 100 polymer 40 2 
(Nalco) 

Sodium Sulfite Sodium Sulfite Anhydrous OO O.1 
(BASF) 

EDTA EDTA OO O.2 
(Chemofine Industries) 

Erythorbic Acid Erythorbic Acid OO 0.4 
(Zhengzou Tuoyang) 

2-Methylresorcinol 2-Methylresorcinol OO O.6 
(DSM) 

4-Amino-2-Hydroxytoluene 5-Amino-o-cresol OO O.15 
(GL Synthesis) 

2-Amino-3-Hydroxypyridine 2-amino-3-hydroxypyridine LOR OO O.2 
(Changshu League Chemical) 

Hydroxyethyl 4,5-Diamino Jarocol AHP OO 1.4 
Pyrazole Sulfate (Vivimed) 
2,3-Diaminohydropyrazolo Imexine OBH OO O.3 
Pyrazolone Dimethosulfonate (Chimex) 
Toluene-2,5-Diamine Imexine OD 99 O.13 

(Chimex) 
Cetyl Hydroxyethylcellulose Natrolsol Plus 330 CS OO 0.4 

(Ashland) 
Mica Pearlescent Pigment Prestige 70.5 O.3 

Silver 
(Sudarshan Chemical) 

Titanium Dioxide 29.5 
Fragrance Salon Hair 142003 100 O.3 

(Symrise) 
MEA Monoethanolamine 100 pH adjuster 

(Oxiteno) 
Deionized water NA 100 QS 100 

Shampoo 

% Concentration 
INCI Name Commercial Name activity (wt %) 

Polyguaternium-10 Celguat SC240C 91 O.8 
(Akzo Nobel) 

Disodium Cocoamphodiacetate Mirano C2M Cone NP 31.5 10 
(Rhodia) 

Salicylic Acid Salicylic Acid USP 100 O45 
(Alta Laboratories) 

Benzoic Acid Benzoic Acid Technical 100 O45 

(Emerald Performance Materials) 
Tartaric Acid Acido Tartarico BPUSP 100 O.1 

(Tartarico Y Derivados) 
Sodium Laureth Sulfate Steo CS-270 2.0 LDX 70 13.85 

(Stepan) 
Fragrance Red Sunrise OOLO 18179 100 O.3 

(Firmenich) 
PEG-60 Hydrogenated Castor Oil Emulsogen HCO 060 100 O.S 

(Clariant) 
Citric Acid Citric Acid Anhydrous 100 4 

E330/USPFCCBP98 

(TTCA) 
Ethylhexyl Methoxycinnamate Escalo 557 99.9 O.OS 

(ISP Ashland) 
Tocopherol Acetate DL Alpha Tocopherol Acetate 100 O.OS 

(DSM Nutritional Facts) 
Hexylene Glycol Hexylene Glycol 100 1 

(Johann Haltermann) 
Ammonium Hydroxide Hidroxido deamino-solucao a 20%. 41.15 3.2 

(Usiquimica) 

50 
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Activator 

% Concentration 
INCI Name Commercial Name activity (wt %) 

Sodium Persulfate NPS Sodium PerSulfate 100 75 
(United Initiators) 

Silica Levillite Standard 100 2.3 
(Ceca) 

Zea Mays Amidon De Mais B 100 2O 
(Corn) Starch (Roquette) 
EDTA EDTA 100 O.2 

(Chemofine Industries) 
Hydrogenated Silkflo 366 Polydecene 100 1.7 
Polydecene (Ineos) 

Comparative Procedures A1 and A2 
Virgin hair samples comprising 90% gray fibers were 

dyed with the color-altering composition, in the absence of 
a developer. The color-altering composition was left in 
contact with the hair fibers for 20 minutes and then washed 
from the hair using a standard neutralizing shampoo. In 
procedure A1, the color-altering composition did not com 
prise glycine. In procedure A2, the color-altering composi 
tion comprised 5 wt % glycine (Ajinomoto). 

Comparative Procedures B1 and B2 
Virgin hair samples comprising 90% gray fibers were 

dyed with a 1:1 mixture of the color-altering composition 
and a peroxide developer comprising 6 wt % of a 50/50 
hydrogen peroxide Solution. The mixture was left in contact 
with the hair fibers for 20 minutes and then washed from the 
hair using a standard shampoo. In procedure B1, the color 
altering composition did not comprise glycine. In procedure 
B2, the color-altering composition comprised 5 wt % gly 
cine (Ajinomoto). 

Comparative Procedures C1 and C2 
Virgin hair samples comprising 90% gray fibers were 

dyed with the color-altering composition. The color-altering 
composition was left in contact with the hair fibers for 10 
minutes. A 92:8 shampoo:activator mix was then applied to 
the hair and left in contact with the hair fibers for 5 minutes. 
The hair was subsequently rinsed. In procedure C1, the 
color-altering composition did not comprise glycine. In 
procedure C2, the color-altering composition comprised 5 
wt % glycine (Ajinomoto). 

Comparative Procedures D1 and D2 
Relaxed (pre-alkalized, pH-7.7) hair samples comprising 

90% gray fibers were dyed with the color-altering compo 
sition, in the absence of a developer. The color-altering 
composition was left in contact with the hair fibers for 20 
minutes and then washed from the hair using a standard 
neutralizing shampoo. In procedure D1, the color-altering 
composition did not comprise glycine. In procedure D2, the 
color-altering composition comprised 5 wt % glycine (Aji 
nomoto). 

Comparative Procedures E1 and E2 
Relaxed (pre-alkalized, pH-7.7) hair samples comprising 

90% gray fibers were dyed with a 1:1 mixture of the 
color-altering composition and peroxide developer. The 
mixture was left in contact with the hair fibers for 20 minutes 
and then washed from the hair using a standard neutralizing 
shampoo. In procedure E1, the color-altering composition 
did not comprise glycine. In procedure E2, the color-altering 
composition comprised 5 wt % glycine (Ajinomoto). 

Inventive Procedures F1 and F2 
Relaxed (pre-alkalized, pH-7.7) hair samples comprising 

90% gray fibers were dyed with the color-altering compo 
sition. The color-altering composition was left in contact 
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52 
with the hair fibers for 10 minutes. A92:8 shampoo:activator 
mix was then applied to the hair and left in contact with the 
hair fibers for 5 minutes. The hair was subsequently rinsed. 
In procedure F1, the color-altering composition did not 
comprise glycine. In procedure F2, the color-altering com 
position comprised 5 wt % glycine (Ajinomoto). 

Evaluation 
A colorimetric evaluation of the hair fibers was performed 

with a DataColor SF600X spectrocolorimeter using the 
CIELab system. According to this system, L indicates the 
lightness of the hair, where a more intense hair color is 
indicated by a lower L value. dE indicates the degree of 
lightening of the hair, representing the difference in color 
between the treated and untreated fibers. A more intense hair 
lightening is indicated by a higher dE value. dE is calculated 
as follows: 

dE-Vol-1-(a-a-b-h) 
where L., a, and b represent the values measured for 
untreated fibers and Lo, ao, and bo represent the values 
measured for treated fibers. The following results were 
obtained. 

Virgin Hair Samples 

L 8. b CE Hair pH 

Control - 90% gray Virgin 60.09 O.S3 13.61 5.3 
A1 (no developer, no glycine) 57.82 3.9 17.97 S.96 6.1 
A2 (no developer, glycine) 51.97 6.22 16.72 10.39 6.5 
B1 (1:1 peroxide developer, 33.9 24.03 1133 35.26 6.5 
no glycine) 
B2 (1:1 peroxide developer, 31.3 23.57 9.96 37.05 6.2 
glycine) 
C1 (shampoo:activator, 43.98 10.6 9.5 1945 5.8 
no glycine) 
C2 (shampoo:activator, 41.67 9.44 9.5 20.87 6.1 
glycine) 

Relaxed Hair Samples 

L 8. b CE Hair pH 

Control - 90% gray Relaxed 56.23 O.63. 22.85 7.7 
D1 (no developer, no glycine) 58.76 6.49 29.64 9.32 6.2 
D2 (no developer, glycine) 48.24 12.38 25.52 14.46 6.6 
E.1 (1:1 peroxide developer, 20.67 17.1 6.08 42.63 5.9 
no glycine) 
E2 (1:1 peroxide developer, 20.1S 17.09 8.09 42.31 6.6 
glycine) 
F1 (shampoo:activator, 32.36 11.81 13.74 27.89 5.3 
no glycine) 
F2 (shampoo:activator, 35.14 10.17 16.03 24.13 5.8 
glycine) 

The relaxed hair samples were also evaluated in terms of 
Smoothness to the touch. Hair samples dyed according to 
inventive processes F1 and F2 were smoother to the touch as 
compared to the control sample and the samples dyed 
according to comparative processes D1 and D2 (no devel 
oper). Hair samples dyed according to inventive processes 
F1 and F2 exhibited comparable smoothness to hair samples 
dyed according to comparative processes E1 and E2 (1:1 
peroxide developer). 

DISCUSSION 

It was noted that the relaxed hair samples exhibited an 
alkaline pH (7.7) before dyeing, whereas the virgin hair 
samples exhibited an acidic pH (5.3) before dyeing. Fur 
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thermore, it was noted that the relaxed hair samples were 
generally more intensely dyed (lower L value) and lightened 
(higher dE value), as compared to the Virgin hair samples. 
Without wishing to be bound by theory, it is believed that the 
pre-alkalizing step opens the hair cuticle, thereby rendering 
it more Susceptible to penetration by the color-altering 
composition. 

Traditional hair dyeing methods employing peroxide 
developers (E1 and E2) generally dye and/or lighten the hair 
effectively, but can be messy, time-consuming, and/or dam 
aging to the hair. It would therefore be desirable to develop 
dyeing methods not employing Such developers. However, 
application of the color-altering composition on its own, 
without developer (D1 and D2) results in less intense color 
(lower L value) and lightening (higher dE value), as well as 
unsatisfactory hair feel in terms of smoothness. The inven 
tive methods disclosed herein (F1 and F2) avoid the use of 
peroxide developers while also exhibiting improved 
Smoothness, color intensity, and lightening as compared to 
methods not employing a developer (D1 and D2), Hair fibers 
dyed according to the inventive methods (F1 and F2) also 
exhibit smoothness comparable to that of fibers dyed accord 
ing to methods employing peroxide developers (E1 and E2). 

It is to be understood that the foregoing describes various 
exemplary embodiments of the invention, but that modifi 
cations may be made therein without departing from the 
spirit or scope of the invention as set forth in the claims. 

The invention claimed is: 
1. A method of altering the appearance of hair, said 

method comprising: 
(a) applying onto the hair, a pre-alkalizing composition 

having a pH of from about 8 to about 14 to form 
pre-alkalized hair; 

(b) optionally, rinsing the hair, 
(c) optionally shampooing and rinsing the hair, 
(d) applying a color-altering composition onto the pre 

alkalized hair, wherein the color-altering composition 
comprises, in a cosmetically acceptable carrier, at least 
one oxidative dye precursor; 
wherein the pH of the color-altering composition 

ranges from about 1 to about 7: 
(e) optionally, rinsing the hair, 
(f) applying a developer composition comprising at least 
one oxidizing agent chosen from persulfates, perbo 
rates, percarbonates, their salts, and mixtures thereof 
onto the hair, wherein the developer composition does 
not include hydrogen peroxide; 

(g) leaving the color-altering composition on the hair for 
a time period Sufficient to achieve a desired color, and 

(h) optionally, rinsing the hair. 
2. The method according to claim 1, wherein the color 

altering composition is a ready-to-use composition. 
3. The method according to claim 1, wherein the at least 

one oxidative dye precursor is chosen from ortho amino 
phenols, para aminophenols, ortho phenylenediamines, para 
phenylenediamines, double bases, heterocyclic bases, acid 
addition salts thereof, and mixtures thereof. 

4. The method according to claim 1, wherein the at least 
one oxidative dye precursor is present in an amount ranging 
from about 0.0001% to about 12% by weight, relative to the 
total weight of the color-altering composition. 

5. The method according to claim 1, wherein the color 
altering composition further comprises at least one auxiliary 
ingredient chosen from rheology-modifying agents, bleach 
activators, co-bleach activators, chelants, fatty Substances, 
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54 
ceramides, alkoxyaminosilicones, silanes, and lift-enhanc 
ing agents chosen from nitrogen-containing compounds and 
metal catalyst compounds. 

6. The method according to claim 1, wherein the color 
altering composition is applied onto the hair within a time 
period of less than 24 hours after the pre-alkalizing compo 
sition is applied onto the hair. 

7. The method according to claim 1, wherein the color 
altering composition is left on the hair for a time period 
ranging from about 3 to about 60 minutes. 

8. The method according to claim 1, wherein the at least 
one oxidizing agent is chosen from potassium persulfate, 
Sodium persulfate, ammonium persulfate, and mixtures 
thereof. 

9. The method according to claim 1, wherein the at least 
one oxidizing agent is present in an amount ranging from 
about 1% to about 80% by weight, relative to the total 
weight of the developer composition. 

10. The method according to claim 1, wherein the devel 
oper composition is applied onto the hair within a time 
period of less than 2 hours after the color-altering compo 
sition is applied onto the hair. 

11. The method according to claim 1, wherein the devel 
oper composition is left on the hair for a time period ranging 
from about 3 to about 60 minutes. 

12. The method according to claim 1, wherein the devel 
oper composition is prepared by mixing an acidic shampoo 
with an activator composition comprising the at least one 
oxidizing agent. 

13. The method according to claim 1, further comprising 
applying heat to the hair after the application of the color 
altering composition onto the hair. 

14. A method of minimizing damage to the hair during a 
process for lightening the hair, said method comprising: 

(a) applying onto the hair, a pre-alkalizing composition 
having a pH of from about 8 to about 14 to form 
pre-alkalized hair; 

(b) optionally, rinsing the hair; 
(c) optionally shampooing and rinsing the hair, 
(d) applying a color-altering composition onto the pre 

alkalized hair, wherein the color-altering composition 
comprises, in a cosmetically acceptable carrier, at least 
one oxidative dye precursor; 
wherein the pH of the color-altering composition 

ranges from about 1 to about 7: 
(e) optionally, rinsing the hair, 
(f) applying a developer composition comprising at least 

one oxidizing agent chosen from persulfates, perbo 
rates, percarbonates, their salts, and mixtures thereof 
onto the hair, wherein the developer composition does 
not include hydrogen peroxide; 

(g) leaving the color-altering composition on the hair for 
a time period sufficient to achieve a desired color; and 

(h) optionally, rinsing the hair. 
15. The method according to claim 14, wherein the at least 

one oxidative dye precursor is chosen from ortho amino 
phenols, para aminophenols, ortho phenylenediamines, para 
phenylenediamines, double bases, heterocyclic bases, acid 
addition salts thereof, and mixtures thereof. 

16. The method according to claim 14, wherein the at least 
one oxidative dye precursor is present in an amount ranging 
from about 0.0001% to about 12% by weight, relative to the 
total weight of the color-altering composition. 

17. The method according to claim 14, wherein the 
developer composition is prepared by mixing an acidic 
shampoo with an activator composition comprising the at 
least one oxidizing agent. 
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18. The method according to claim 14, further comprising 
applying heat to the hair after the application of the color 
altering composition onto the hair. 

k k k k k 
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